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THE  ETIOLOGY  OF  YELLOW  FEVER. 

AN   ADDENDUM, 


JAMES  CAHROLL,  M.D. 

first  LleuteoaDt  mod  AssiBtant  Surgeon,  U.  8.  Arm;. 

WABHJKGTOir. 


Id  a  paper  entitled  "The  Etiology  of  Yellow  Fe?er, 
a  Supplemental  Note/'^  the  Army  Yellow  Fever  Board 
{which  was  then  composed  of  the  late  Major  Walter 
Reed,  surgeon,  U,  S.  Army^  and  the  writer)  stated  that 
DO  results  worthy  of  record  had  been  obtained  from  the 
examination  of  infected  mosquitoes^ ,  either  when  dis- 
sected in  the  fresh  state  or  when  studied  in  serial  sec- 
tions after  being  hardened  and  embedded.  They  also 
reported  that  two  out  of  three  non-immunes  had  been 
infected  with  yellow  fever  by  the  subcutaneous  injec- 
tion of  1.5  c.c.  of  blood  seruni  drawn  from  a  yellow  fever 
patient  and  subsetjuently  passed  through  a  new  Berke- 
feld  filter  which  was  afterward  found  to  ba  impervious 
to  the  Micrococcm  aureus. 

In  the  latter  part  of  July  of  the  present  year  there 
appeared  from  the  Government  Printing  OflBce  the  Re- 
port* of  Working  Party  No.  1  of  the  Yellow  Fever 
Institute  of  the  IJ.  S.  Public  Health  and  Marine-Hos- 
pital Service.  These  observers  (after  repeating  some 
of  our  experiments)  presented  additional  confirmatory 
evidence  in  support  of  the  mosquito  theory  of  the  trans- 
mission of  yellow  fever  and  in  that  respect  as  well  as 
in  the  negative  results  of  their  blood  examinations  their 
conclusions  agreed  with  those  of  the  Army  commission. 

1,  Rend  before  the  tbIM  antiiia]  meeting  of  the  Socletj  of  Amer- 
Lean  BflLcterlolGglBts.  Chleago.  I>e<^-  31,  If^Ol,  aad  publlsbed  In  Amer, 
if^.,  Feb,  22.  1902. 

2.  Report  of  Working  I*arty  No.  1,  TeUow  FfiTer  Inatltate,— 
*'A  Study  of  the  Etiology  of  Yellow  FeTcr."  by  Herman  B.  Parker, 
AHalHtaot  Surgeon ;  George  E.  Beyer.  Act  log- Aflat,  Surgeon  *,  O. 
L.  Potbler,  Aet.-Aaat.  Bnt-g.,  Marcb,  1603,  Washington,  OoTemmeDt 
Print iDg  Office* 
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They  reported  negative  results,  however,  from  two 
(subcutaneous?)  inoculations  with  fresh  yellow  fever 
serum  after  it  had  been  passed  through  a  Berkef eld  filter. 
The  quantity  of  filtered  serum  injected  in  these  experi- 
ments was  in  one  instance,  one  forty-fifth  and  in  the 
other  one-fifth  of  that  used  in  our  own  cases.' 

The  most  interesting  and  striking  feature  of  the  re- 
port was  the  description  of  a  protozoan  parasite  to  which 
the  name  Myxococcidium  siegomyicB  has  been  given. 
This  parasite  was  found  with  regularity*  in  the  appro- 
priate mosquitoes  that  had  bitten  patients  affected  with 
yellow  fever,  these  mosquitoes  after  varjdng  periods 
being  killed,  sectioned  and  stained.  Simple  staining 
with  Bismarck  brown  or  hematoxylin  were  the  methods 
used  by  these  observers  for  the  demonstration  of  the 
parasite.  Five  forms  are  described:  (a)  fusiform  bod- 
ies found  in  the  stomach  and  ventral  diverticulum;* 
(6)  fragmentation  bodies  lying  in  an  albuminoid  mass 
witiiin  the  same  diverticulimi  ;•  (c)  compact  aggrega- 
tions of  spores  (called  oocysts)  occurring  in  spherical 
masses^  in  similar  albuminoid  material  in  the  same 
location;  (d)  sporoblasts  (?)  appearmg  as  single  or 
aggregated  spherical  or  ovoid  cells  in  the  albuminous 
material  in  the  diverticulum  and  in  the  tissues  of  the 
thorax;^  (e)  spores  (?)  containing  sporozoites  (?)  in 
the  salivary  glands.'  One  or  more  of  these  stages  were 
said  to  have  been  found  in  a  large  proportion  of  the 
infected  mosquitoes  that  were  killed  not  earlier  than 
the  third  day  after  being  fed  on  the  blood  of  patients 
during  the  second,  third  and  fourth  days  of  the  disease. 
The  cycle  of  development  of  these  so-called  animal  para- 
sites as  given  by  the  authors  is  about  as  follows :  On  the 
third  or  fourth  day,  after  the  disappearance  of  the  blood, 
the  stomach  was  found  to  contain  varying  numbers  of 
small  fusiform-shaped  protozoa  arranged  singly  or  in 
groups  and  containing  a  central,  oval  nucleus.  Certain 
of  these  forms  (budding  forms)  were  interpreted  as 
indicating  a  terminal  conjugation;  after  conjugation 
the  resulting  zygotes  migrated  through  the  stomach  wall 

8.  Reed  and  Carroll :  Amer.  Med.,  Feb.  22,  1902. 

4.  Report  of  Working  Party  No.  1,  Conclusion  8,  p.  8. 

5.  Figure  15  of  the  report. 

6.  Figure  16  of  the  report. 

7.  Figures  17  to  24  of  the  report. 

8.  Figures  25  to  28  of  the  report. 
0.  Figures  20  and  30  of  the  report. 


into  the  diverticulum  and  underwent  further  develop- 
ment in  a  mass  of  albuminoid  material  in  the  latter 
sac.  Here  were  found  also  the  fragmentation  bodies 
and  oocysts  (?),  the  latter  represented  by  rather  com- 
pact spherical  aggregations  of  round  or  ovoid  bodies,  the 
spopoblasts  (?).  After  their  liberation  these  sporo- 
blasts  wandered  into  the  thoracic  end  of  the  diverticu- 
lum, passed  through  its  wall  and  the  tissues  of  the 
thorax  until  the  salivary  gland  was  reached.  After 
penetration  of  the  gland  sporozoites  were  developed  and 
liberated. 

Availing  myself  of  the  announcement  that  type  speci- 
mens were  preserved  in  the  collection  of  thi*  Hygienic 
Laboratory  of  the  TJ.  S.  Public  Health  and  Marine- 
Hospital  Service,  I   requested  permission  to  examine 


Fig.  1. — This  is  Figure  15  from  the  Report  of  Working  Party 
No.  1,  etc.,  and  shows  the  fusiform  bodies  found  in  the  stomach 
and  dlyertlculum  of  infected  mosquitoes. 


them,  and  I  desire  to  acknowledge  here  the  great  court- 
esy and  kindness  extended  to  me  on  two  such  occasions 
by  Dr.  Herman  B.  Parker,  the  chairman  of  the  working 
party.  On  subsequently  re-examining  our  own  sections 
of  infected  and  non-infected  mosquitoes  which  had 
already  been  studied  more  than  two  years  before  in 
conjunction  with  my  honored  colleague,  the  late  Major 
Walter  Reed,  surgeon,  U.  S.  Army,  and  Dr.  William 
M.  Gray,^**  microscopist  to  the  Army  Medical  Museum. 
I  was  unable  to  satisfy  myself  that  a  single  one  of  our 
infected  mosquitoes  contained  any  of  the  fusiform, 
round  or   oval  bodies  described  in  the  report  of  the 

10.  Practically  all  of  our  Insects  were  embedded,  cut  and  mounted 
by  Dr.  Gray. 
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working  party  of  the  Yellow  Fever  Institute,  but  forms 
similar  in  appearance  to  those  shown  in  Figure  16  of  the 
report  were  occasionally  found  in  the  stomach  contents. 
From  their  striking  inequality  in  size  and  the  absence 
of  any  structural  details  in  these  "fragmentation" 
forms,  I  regarded  them  even  in  the  type  specimens 
above  referred  to  as  masses  of  amorphous  granular  mate- 
riah  The  bodies  containing  sporozoites"  (?)  which 
were  found  in  the  salivary  gland  have  been  abandoned 
by  these  investigators  because  they  no  longer  regard 
them  as  of  importance."  It  is  noted  that  in  a  more  re- 
cent article  by  the  chairman  of  the  working  party  all 
mention  of  these  supposed  sporozoites  is  omitted.^' 


Fig.  2. — Photomicrograph,  showing  yeast  cells  in  the  dlvertlcu- 
him  of  a  non-infected  banana-fed  insect  from  Hayana.  Spherical 
i:ells  predominate,  but  fusiform  and  budding  (conjugating?)  cells 
&r«  also  shown.    x600. 

The  report  does  not  state  in  what  relative  number  of 
nsects  each  of  these  forms  was  seen,  but  I  learned  from 
Dr.  Parker,  on  inquiry,  that  the  forms  interpreted  by 
them  as  fusiform  protozoa  were  the  only  ones  found  to  be 
constantly  present.  These  are  described  as  3  to  4  microns 
long  by   1.5   to   2   microns   broad,   and   containing   a 

1 1.  Figures  29  and  30  of  the  report. 

12.  Dr.  Herman  B.  Tarker,  chairman  of  the  party,  is  my  authority 
for  this  statement. 

13.  "The  Etiology  of  Yellow  Fever,"  by  Herman  B.  Parker,  M.D.. 
Jour,  of  the  Assn.  of  Mil.  Surg.,  vol.  xlll.  No.  4,  Oct.,  1903. 


nucleus.^*  Appearances  interpreted  as  evidence  of  con- 
jugation are  seen  in  certain  of  these  forms  where  two  of 
the  ovoid  bodies,  van^ng  more  or  less  in  size,  are  joined 
by  a  slender  protoplasmic  constriction**^  (see  Fig.  1) ;  oth- 
ers show  a  minute  bud  projecting  from  one  or  both  poles. 
The  nucleus  appears  as  a  small  brightly  refractive  un- 
stained spot  when  the  bodies  are  stained  with  hematoxy- 
lin or  Bismarck  brown,  either  of  which  colors  the  whole 
cell.  The  bodies  that  impressed  me  as  being  of  the 
greatest  importance,  if  constantly  present,  were  the 
oocysts  (?)  in  the  albuminoid  mass'^®  and  the  sporo- 
(?)  in  the  connective  tissues  of  the  thorax. 


I*     * 


Fig.  3. — Photomicrograph,  showing  fusiform  and  budding  cells 
In  the  diverticulum  of  another  non-infected  banana-fed  Insect  from 
Havana.  x600.  These  mosquitoes  were  sectioned  and  examined 
early  in  1901. 
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^  With  these  pictures  fresh  in  mind,  on  re-examining 
our  slides  prepared  from  infected  mosquitoes,  I  failed 
to  find  any  of  the  forms  described,  excepting,  of  course, 
the  "fragmentation"  bodies^ ^  to  which  I  could  attach- 
no  significance.  On  re-examining  sections  of  normal 
(non-infected)  mosquitoes  the  results  were  different, 
for  in  one  of  these,  cut  in  cross  section,  the  ventral 

14.  Report  of  Working  Party  No.  1,  etc.,  p.  31. 

15.  Loc.  cit.  Figure  16. 

16.  Figure  28  of  the  report. 

17.  Figures  27  and  28  of  the  report. 

18.  Figure  16  of  the  report. 


diverticulum  showed  large  numbers  of  spherical  and 
fusiform  cells,  some  of  them  corresponding  in  size  and 
form  to  those  described  by  the  working  party,  but 
stained  brilliantly  with  eosin  (see  Fig  2).  The  majority 
however,  were  spherical  and  a  few  were  elongated  into 
large  rod  forms  resembling  detached  hyphae.  The  smallest 
contained  a  single  refractive  spore,  of  minute  size.  The 
larger  fusiform  or  flask-shaped  bodies  often  contained 
several  spores  and  in  a  few  instances  a  single  -spore  was 
seen  to  have  passed  into  a  projecting  bud  of  protoplasm. 
A  few  hyphal  filaments  about  2  to  3  microns  broad  and 
15  to  20  microns  long  exhibited  a  central  row  of  spores 
arranged  with  a  fair  degree  of  regularity.  The  char- 
acters described  justified  the  conclusion  that  these  cells 
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Fig.  4. — Photomicrograph,  showing  the  ellipsoid  yeast  obtained 
from  banana.  Deep  colonies  in  an  agar  culture  two  days  old. 
Stained  by  Gram's  method.    x600. 

were  blastomycetes  that  had  gained  access  to  the  body 
cavities  of  the  insect  with  food  or  water. 

In  another  non-infected  insect  cut  in  longitudinal  sec- 
tion, fusiform,  ovoid  and  flask-shaped  cells  (see  Fig  3) 
corresponding  in  every  way  with  the  fusiform  stage  of 
the  Myxococcidium  siegomym  as  seen  in  their  type  speci- 
mens, were  found  throughout  the  ventral  diverticulum, 
but  were  present  in  the  upper  portion  of  the  stomach 
only  and  away  from  the  blood  mass.  This  insect  had 
been  permitted  to  take  a  meal  of  normal  blood  some 
hours  before  it  died,  and  it  is  of  interest  to  note  that 
the  organisms  were  found  not  within  or  near  the  resid- 
ual mass  of  ingested  blood,  but  only  in  the  upper 
third  of  the  stomach  and  associated  with  large  num- 
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bers  of  bacteria.  Their  location  suggests  that  instead 
of  migrating  through  the  wall  of  the  stomach  to  the 
diverticulum^®  they  were  carried  over  mechanically 
from  the  diverticulum  into  the  stomach.^°  The  large 
majority  of  these  cells  showed  a  single  central  refractive 
vacuole  (not  spores  in  this  instance)  of  minute  size;  a 
few  contained  two  of  them.  Hyphal  forms  were  not 
observed.  The  sections  were  stained  originally  with 
thionin  and  eosin  on  a  number  of  slides  and  after  de- 
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Fig.  5. — Photomicrograph,  showing  masses  of  yeast  cells  In  the 
stomach  and  dlyerticulum  of  an  Insect  fed  on  yeast  culture  and 
banana.  Oram's  method  and  Bismarck  brown.  Many  of  the  yeast 
cells  are  decolorized  and  stained  with  Bismarck  brown.     xoO. 

colorization  the  cells  described  were  found  also  to  stain 
perfectly  with  hematoxylin,  Bismarck  brown  (these  twp 
were  the  methods  used  by  Parker,  Beyer  and  Pothier), 
and  by  Gram's  method.     Similar  results  were  obtained 

19.  Report  of  Working  Party  No.  1.  etc.,  p.  29. 

20.  Accompanying  the  residual  food  supply,  as  Indicated  by  Nut- 
tall  and  Shipley,  "Studies  In  Malaria,"  Jour,  of  Hygiene,  vol.  Ill, 
No.   2,  April,  1903. 


with  smears  from  a  culture  of  a  white  yeast  kept  in  the 
laboratory.  A  week  or  so  later  I  showed  these  slides  to 
Drs.  Parker  and  Rosenau  of  the  Marine-Hospital  Serv- 
ice and  expressed  the  opinion  that  the  fusiform  bodies 
were  yeast  cells. 

In  the  endeavor  to  account  for  the  presence  of  these 
bodies  in  our  non-infected  mosquitoes  and  their  absence 
from  those  that  had  been  infected,  it  was  recalled  that 
the  insects  had  been  reared  and  kept  in  different  build- 
ings and  fed  differently  for  the  greater  part  of  the  time 
at  least.  The  non-infected  mosquitoes  were  supplied 
with  banana;  the  infected  insects  referred  to  in  this 
paper  were  at  no  time  permitted  to  feed  on  fruit,  but 
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Fig.  6. — The  same.     A  field  from  the  diverticulum.     x600. 

were  given  only  sugar  and  water  in  separate  vessels. 
Many  of  the  infected  insects  were  reared  under  these 
conditions.  I  can  s|x?ak  positively  on  this  point,  be- 
cause from  the  establishment  of  Camp  Lazear  until  its 
abandonment  the  infected  mosquitoes  kept  there  were 
under  my  exclusive  charge  and  control. 

To  establish,  if  possible,  the  connection  between  over- 
ripe fruits  and  the  presence  of  those  bodies  in  mosqui- 
toes, I  obtained  some  Si  eg  amy  ice  through  the  courtesy 
of  Dr.  Edmond  Souchon  of  New  Orleans  and  Dr.  L.  0. 
toward  of  the  U.  S.  Department  of  Agriculture,  the 
latter  kindly  supplying  me  with  fifty  living  insects,  a 
large  number  of  eggs  and  some  insects  preserved  in 
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alcohol.  Fusiform  yeast  cells  were  found  in  the  diver- 
ticula of  a  very  small  proportion  of  those  that  were 
received  in  alcohol.  An  ellipsoid  wild  yeast  (see  Fig.  4) 
was  then  isolated  from  an  old  banana  and  insects  were 
subsequently  fed  on  the  fermenting  fruit,  to  which  this 
yeast  in  pure  culture  had  been  added.  Previous  sterili- 
zation of  the  banana  was  not  considered  iiecessary.  As 
a  result,  I  have  brought  about  the  presence  of  bodies 
identical  in  appearance  with  the  fusiform  stage  of  the 
so-called  Myxococcidium  siegomyice  in  nearly  fifty 
insects  that  have  never  been  in  contact  with  a  case  of 
yellow  fever,  and  have  demonstrated  them  in  large 
numbers,  in  the  diverticula  of  four  male  insects  that 
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Fig.  7. — Colonies  In  the  albuminoid  mass  in  tlie  diyertlculum  of  a 
yeast-fed  insect.     Bismarck  brown.     x600. 

have  been  hatched  and  reared  in  the  laboratory  of  the 
surgeon-general's  office  in  Washington.  I  have  been 
able  to  demonstrate  the  passage  of  these  organisms  from 
the  ventral  diverticulum  through  the  natural  opening 
of  communication  to  the  esophagus  and  thence  to  the 
stomach,  where  they  are  found  only  in  the  upper  part 
of  the  organ,  and  are  absent  from  the  blood  mass  below, 
which  is  of  large  size  and  recently  ingested.  I  have 
obtained  in  one  instance  as  the  result  of  feeding  a  male 
insect  on  wild  yeast  and  banana,  sections  which  show 
these  organisms  among  the  muscular  tissues  of  the 
thorax,  many  of  them  lying  in  close  proximity  to  the 
gland.    Several  insects  similarly  treated  show  the  same 
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bodies  in  the  stomach  and  diverticula,  (see  Figs.  5,  6  and 
7).  They  have  not  been  found  in  fifty-two  Stegomyice 
fed  on  yellow  fever  patients  and  kept  under  my  imme- 
diate charge,  a  number  of  them  having  been  used  in  re- 
producing the  disease.  Many  of  tliese  mosquitoes  that 
were  kept  for  inoculation  purposes  died  in  the  jars  and 
are  poorly  preserved,  but  a  number  were  killed  and 
preserved  immediately.  The  state  of  preservation  of  the 
insect  J  however,  does  not  materially  affect  the  staining 
properties  of  the  blastomycetes,  for  in  non-infected  in- 
sects that  have  died  in  the  jars  and  are  crowded  with 
bacteria,  they  color  brilliantly  and  sharply.  This 
would  Bcem  to  indicate  that  tliey  still  retain  their 
vitality  iificr  tlie  death  of  tlie  mosquito  containing  them. 

Dr.  L.  0.  Howard  informs  me  that  Dr.  J.  W.  Dupree 
of  Baton  Rouge,  La.,  writes  him  that  he  aho  finds  the 
'^ Myxomccidium  stegomyice^'  in  non-infected  mosqui- 
toes at  Baton  Rouge. 

Indirect  confirmation  of  my  results  is  seen  in  the 
report  cited,^^  where  it  is  stated  that  the  parasite  was 
not  found  in  Stegomyiw  that  had  been  applied  to  a 
malignant  case  of  malarial  fever  and  were  then  fed  on 
blood,  sugar  and  water.  If  a  sufficient  number  of  in- 
sects had  been  used  and  they  had  been  fed  on  overripe 
banana  or  other  fruit,  as  the  working  party  recommends 
for  yellow  fever  mosquitoes,--  the  supposed  animal 
parasites  would  in  all  probability  have  been  demon- 
strated. 

On  close  examination  of  the  liberated  sporoblasts  (  ?) 
shown  in  Figures  25  and  26  of  the  report  referred  to,  it 
will  bo  seen  that  these  bodies  show  the  variations  in 
size  and  form  and  the  typicarbudding  process  of  yeast 
cells.  This  is  particularly  well  marked  in  the  left  cen- 
tral and  lower  portions  of  Figure  2G. 

That  ellipsoid  wild  yeasts  may  be  pathogenic  for  the 
lower  animals  is  shown  by  the  researches  of  Rabino- 
wttcb/-^  who  states  also  that  these  cells  are  stained  by 
all  the  usual  anilin  colors.  In  the  course  of  my  owb 
observations  it  has  been  found  that  typical  ellipsoid 
forms  in  one  of  the  mosquitoes  were  stained  equally 
well  with  eosin,  Bismarck  brown,  hematoxylin  and  by 
Gram's  method. 


21*  Ui^port  of  Working  Party  No.  1.  etc..  p.  :\o. 
22.  IJpport  of  Working  Party  No.  1,  ptr  ,  p.  28. 
113.   ZrltBchrlft  f.  Hyg.,  etc.,  Leipzig,  vol.  xxl,  1806,  p. 
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Similar  forms  of  blastomycetes  have  already  been 
isolated  from  the  broken-down    nodules    of    spurious 
glanders,  and  the  statement  is  made  by  Italian  inves- 
tigators that  several  parasites  which  are  classified  under  i 
the  sarco-  or  micro-spoi^ia  belong  really  to  the  bias-  [ 
tomycetes.^*  • 

As  the  yeasts  are  universally  disseminated  in  Nature  * 

(and  there  are  many  species  of  them,  only  a  relatively  ^      ~-  -^-^ 

small  number  being  pathogenic),  it  is  not  surprising  / 

that  experiments  with  a  single  species  have  failed  to  show  f  I 

positive  evidences  of  invasion  of  the  tissues  of  the  in- 
sect.    This  was  obtained  by  the  working  party  of  the  i  ] 
Marine-Hospital  Service  in  only  a  few  instances,  and 

is  obviously  of  no  importance  from  the  point  of  view  ^  ^ 

of  the  etiology  of  yellow  fever. .  On  the  other  hand,  it  | 

is  regarded  as  of  the  greatest  importance  that  bodies 
identical  with  the  fusiform  stage  of  this  supposed 
protozoon,  the  only  form  found  to  be  constantly  present, 
can  be  easily  reproduced  anywhere  by  feeding  to  mosqui- 
toes a  culture  of  an  ellipsoid  yeast.  i 

The  results  of  the  observations  here  recorded  are  be-  i 

lieved  to  justify  the  following  conclusions:  i 

1.  The  fusiform  stage  of  the  so-called  Myxococcidium  \ 
stegomyiw  of  Parker,  Beyer  and  Pothier  (1903),  is  not  ^ 
connected  in  any  way  with  the  transmission  of  yellow 

fever. 

2.  This  organism  appears  to  be  not  a  protozoan  para- 
site, but  a  yeast  fungus.  In  its  fusiform  stage,  the  only 
form  in  which  it  was  constantly  present,  it  shows  the 
characteristic  budding,  staining  affinities  and  vacuola- 
tion  or  spore  formation  of  a  blastomycete,  and  it  is 
found  with  considerable  regularity  in  both  male  and 

female  mosquitoes  that    have  purposely    been  fed    on  ' 

overripe  banana  to  which  a  pure  culture  of  a  wild  yeast 
had  been  added  in  the  laboratory. 

3.  The  organism  has  not  hitherto  been  found  in  re-  i 
peated  examinations  of  mosquitoes  of  the  genus  Steg-  j 
omyia  that  have  bitten  yellow  fever  patients  in  the  early 

stages  of  the  disease,  when  such  insects  had  been  fed  .  j 

only  on  blood,  dry  sugar  and  water.    This  statement  ap-  *  * 

plies  also  to  mosquitoes  that  are  known  to  have  repro* 
duced  the  disease  in  human  beings. 


24.  "A  New  Pathogenic  Species  of  Yeast,"  etc.,  Fermi  and  Aruch. 
Centralblatt  fOr  Bakt.,  etc.,  1st  Abt.,  vol.  xvii,  No.  17,  May,  1895 
p.  593. 
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LETTURE  E  COMUNICAZIONI 


Prof,  A.  Carruccio.  —  Sovra  clxie  ca.si  cl'inclu- 
i^ione  di  panrcussiti  nema.to<li. 

I  modi  ed  i  inezzi  d'introduzione  dei  parassiti  nel 
corpo  umano  ed  in  altri  orgaiiismi  animali  sono 
oltremodo  diversi,  e  non  di  rado  destano  mera- 
viglia  nell'animo  del  medico  o  del  naturalista  che 
sappia  e  voglia  studiarli. 

Non  meno  maravigliose  sono  le  fasl  di  svi- 
luppo  che  essi  percorrono,  passando  da  una  specie 
animale  air  altra  e  le  risorse  con  cui  si  man- 
tengono  o  si  adattano  entro  Toste  in  cui  riescirono 
a  penetrare  suo  malgrado  e  le  maniere  diverse 
con  cui  poi  si  riproducono.  Pel  medico  sono  inoltre 
per  lo  piCi  interessantissime  le  lesloni  che  sogliono 
accompagnare  la  presenza  di  larve  o  di  forme 
adulte  di  parassiti  ora  entro  un  viscere,  ora  entro 
un  altro,  od  anche  suUa  superficie  della  cute. 

Dopo  un  lungo  vagare  per  incerto  cammino, 
oggi  la  Parassitologia,  fondata  su  diligent!  osser- 
vazioni  ed  esperienze  sargacissime,  trovasi  in  grado 
di  rendere  ragione  di  piu  e  piu  fatti  che  dagli 
antichi  scrittori  giudicavansi  inesplicabili,  o  se 
una  spiegazione  ne   avevano   tentata,   questa  so- 
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venti  oscurava  vieppiii  il  modo  di  origine  e  di 
prodiizione  di  quei  fatli. 

I  due  casi,  dei  quali  vi  prego  neirodierna  adu- 
nanza  di  prender  conoscenza,  sono  appunto  fra 
quelli  che  possono  destare  sorpresa,  e  sui  quali 
la  mente  volentieri  si  ferma  per  intenderne  il 
modo  con  cui  poterono  averluogo. 

Quando  avevo  la  direzione  dell'Istituto  Zoologico 
della  R.  University  di  Modena  un  distinto  Medico 
deirospedale  Civile  di  Carpi  mi  scrisse  annun- 
ciandomi  di  aver  trovato  un  parassita  entro  un 
novo  di  gallina;  egual  cosa  mi  fCLce,  non  ha  guari. 
conoscere  il  chiarissimo  collega  ed  amico  profes- 
sore  Pietro  Meloni,  che  insegna  patologia  generale 
nella  R.  University  di  Cagliari.  II  primo,  ch'  6  il 
Dottor  Grosoli  cosl  si  esprimeva: 

<  Tengo  nello  spirito  un  corpo  d'aspetto  albu- 
minoso,  assottigliato  alle  estremit^,  lungo  circa 
15  centimetri,  e  della  maggior  larghezza  d'un 
mezzo  centimetro,  ravvoltolato  su  se  stesso,  e  con 
qualclie  striscia  trasversale. 

€  L'ho  guardato  al  micro-copio,  ma  a  parlarvi 
schietto,  non  ho  capito  nulla  della  natura  di  questo 
corpo;  it  t^uale  ho  trovato  entro  un  novo  di  gal- 
Hna  non  covato.  Giova  sappiate  che  il  tuorlo  era 
sanissimo,  e  Talbume  ridotto  a  poca  quantita. 
Or  bene,  che  ne  dite?  E  Talbume  rappreso  che 
si  presenta  sotto  quella  figura,  6  un  verme, 
o  cosa  e?  A  voi  Tardua  sentenza...  Se  credete  che 
meriti  un  esame  diligente,  ve  lo  posso  inviare; 
se  no,  no  (1). » 

Avendo  io  pregato  il  Dott.  Grosoli  di  mandarmi 


(1)  Lcttera  del  G  novembre  1872. 
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il  eorpo  da  lui  annunciatomi,  egU  subito  e  gentil- 
mente  lo  trasmise  per  mezzo  dello  studentc  del 
6'"  anno  della  Fac:olta  Mediea,  sig.  Denassi.  iiisleme 
ad  una  lettera  in  cui  mi  dava  la'  se^uente  noiizia: 

«  Deljbo  dirvi  die  una  delle  galtinc  clie  hanno 
fatto  le  uova,  fra  cui  trovai  quello  contencnte  il 
corpo  che  vi  mando  per  istudio.  ii  morta.  Se  ne 
foss'i  stato  avvisato  in  tempo,  ]*  avre!  sezio  - 
naia.  »  (1)  L'e^reglo  collega  rispoiideva  con  ci6 
a  una  mia  domanda- 

II  verme  di  cui  6  parola  fa  oggi  parte  della 
colle/lone  elmintologica  che  fu  da  nie  istituHa  di 
pianta  nel  R.  Museo  Zoolo|j;ico  di  Modeiia:  questo 
verme  era  un  Heterakls  ir{flej^a. 

Alia  sua  volla  il  professor  Meloni-Satta  cosl  di 
recente  scrivevami:  (2) 

«  In  una  sera  del  marzo  1885  la  gentildonna 
CagHantana  N-  N,  facevasi  apprestare  un  uovo 
regalatole  la  mattina  stessa  da  una  gallina  del 
suo  pollaio.  L'uovo  per6  uon  era  cotto:  era  ap- 
pcna  porta  to  al  grado  di  trasudamento. 

<  Rotto  il  guscio,  la  signora  se  lo  applies s6 
alle  labbra  per  sorbirlo.  Ma,  fu  tutt'uno,  impalli- 
dire  e  venirle  la  nausea  ed  il  voiiiito-p.  L'agi tarsi 
convulso  ed  il  saltellare  agilissimo  neiruovo  di 
un  parassita,  ne  era  stata  la  causa. 

«  Calmata  la  prima  impressione  di  spavento,  la 
signora  e  quel  di  casa  si  accertavano  della  pre- 
senza,  neiruovo,  di  un  vermicciattolo  lungo,  lungo. 
Sorpresi  del  fatto  singolare,  unieo  e  nuovo  per 
loro,  si    cbbe   la   previdenza    di   custodlrlo  collo 


{1}  Lettera  del  9  novenibre  1872. 
(2)  Letters  del  16  giuguo  l8S\k 
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stesso  novo,  chc  la  rnattina  susseguente  veniv 
a  me  « onsegnalo.  II  vermicciattolo,  quantunqu 
Iirivu  di  movimenti,  pareva  vivesse  ancora,  o 
ai>pariva  fusiforme  in  mezzo  alia  vitellina  Estra 
tolo  tlui)0  una  mezz'ora,  volli  tener  conto  dell 
dimcnsiuni:  misurava  70  millimetri  di  lunghezzf 
ed  lui  inlllirhetro  di  larghezza  massima. 

«  Nulln  di  anormale  trovai  nel  guscio,  n6  pe 
grosscz/a,  n^  per  forma,  n6  per  colore.  Era  ui 
novo  nor  male  in  tutte  le  sue  parti.  L'albume  e  h 
vitolliiui  normali  anch'essi  airocchio  nudo.  II  Ion 
esame  mi<Toscopico  avrebbe  forse  rilevato  qual- 
cosa  d'  unportante,  o  quanto  meno  fatto  palese 
so  allro  ^enere  di  parassita  contenessero.  Ma  al 
inoiuento,  avendo  fissata  lutta  la  mia  attcnzione 
sul  vermicciattolo,  non  pensai  a  siffatto  esame. 

<t  Non  conosco  altri  fatti  consimili,  c  non  mi  e 
stato  possibile  rinvenirne  nelle  opere  airuopo  con- 
sullato.  A  me  pare  interessantissimo  e  degno  di 
nota,  Te  lo  mando  per  mezzo  deironorevole  de- 
imtato  N.  N.  onde  tu  voglia  dirmi  sc  sia  un  vero 
ast  arido  ;  quale  lo  mostra  agli  occhi  miei  il  mi- 
cros^eopio.  Tanto  meglio  per  me  se  tu  lo  troverai 
ineritevoJG  di  una  comunicazione  a  codesta  illustre 
Accademia,  II  vermicciattolo  io  Tho  sempre  censer 
vato  net  la  glicerina. 

«  Cercare  il  pelo  neH'uovo  6  un  antico  e  nuovii 
adagio,  che  si  ripete  quando  certuni  amano  so 
tilizzare  o  soflsticare  su  argomenti  e  questioi 
piano  e  facili  che  non  dovrebbero  dar  luogoadi 
scussioni  o  interpretazioni  varie.  Ma  se  non  d 
vesi  avGi  timore  per  la  presenza  di  un  pelo  ne 
]"uovo.  domando  io  se  inquilini  assai  piu  moles 
e  temibHi.    che    osano    sfruttare    oltre    Tallo^^^l 


-^  283  -- 

ffratiiito,  anche  i  mate  rial  i  nutritivi  enlro  ruovo, 
col  passa^gio  del  contenuto  deiruovo  inedesimo 
nel  nostro  or^anismo,  possano  essere  per  avven- 
tura  di  taluo  distiirbo  flsico,  come  di  morale  lo 
fu  eertamente  nella  egregia  gentildonna  di  cui  ti 
ho  fatlo  mcnzione.  > 

Accogliendo  11  desiderlo  espresso  dal  chiaro 
cotlega  cd  amico  prof.  Melon!  Satta,  cio6  di  coinuni- 
care  airAccadeinia  nostra  il  falto  da  lui  rireri- 
tomi,  SB  stiniavo  che  questo  fosse  nicrllevole  dl 
studio  e  di  speciale  coniuiiicazione,  daro  oggi 
vulentieri  alFAccademia  stcssa  la  risposta.  Ed  in 
pari  tempo  quantimque  con  involontario  ritardo, 
risponderi  pure  al  bravo  collci^a  Carpigiano. 

Premelto  che  anche  nei  GalHnacci  inolli  sono  i 
parassiti  che  possiamo  trovare  inolcchiati  in  or- 
gani  diversi,  e  taluno  diessi  riescc  assai  dannoso. 
Assai  difficile  per6  6  il  case  di  trovare  esseri 
animali  o  vegetali  entro  il  contenuto  deiruovo 
dcllc  GalHne;  ed  anrlie  leggendo  opcre  speciaU 
molte,difticilissimo  riescc  di  trovar  cltati  casi  iden- 
tici  a  quelli  osservati  dal  Dolt.  Grosoli  e  dal  pro- 
fcssore  Me  Ion  i  Satta. 

Dei  parassiti  vegetali  riuvenuli  dentro  uovo  di 
gallinaricorderiit  fatto  iiiteressante  narratoci  dai 
prof.  B.  Grass!  e  Corrado  Parona,osservato  in  Pavia 
nel  gennaio  1878.  Essi  trovarono  presso  11  tuorlo  di 
uovo,  che  macroscopicamente  e  microscopica- 
mente  nulla  presentava  di  anormale,  un  corpicciuo- 
lo  aderente  (ovicino  fecondoj  lungo  12  milllmotri 
parzialmonte  involto  da  membranelle  incomplete: 
anomalia  molto  rara  c  questa,  nota  col  nome  di 
Oram  in  ovo.  Senza  ripetere  tuiti  i  particolari  op- 
portunamente  esposti  dagli  autori,  ricorder6  come 
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r  albume  deir  ovicino  apparisse  composto  di  una 
quantity  sterminata  di  elementi  morfologici,  che 
per  tutti  i  loro  caratteri  flsici  e  chimici  furono 
giudicati  spore;  le  quali  coltivate  colla  solita  ca- 
mera umida,  in  ambiente  piuttosto  caldo,  dopo  10 
giorni  germinarono  e  si  svilupparono  moltissimi 
Leptomitus  (1).  Aggiunger6  che  gia  prima  (1870) 
altri  Leptomitus  aveva  trovati  il  Dottor  Achille 
Fumagalli  in  un  uovo  di  gallina  (2). 

Altri  autori  citano  esempi  di  critogame  trovate 
neirinterno  delle  uova.  Rammenter6,  fra  lealtie, 
le  seguenti  specie: 

Sporothriciim  alhuminis    Burdach 

»  briinneum  Schcnk 

Dactylium  ovogenum  Rayer 
HcBtopliora.,,  spec.  Hoffmann 
Mucedinee,,,  Panccri 

Giova  sapere  come  i  predetti  colleghi,  i  profes- 
sori  Parona  e  Grassi,  abbiano  -  studiando  questo 
argomento  -  sostenuto  Tipotesi  della  Plasmogonia, 
e  per  spiegare  la  presenza  del  gran  numero  di 
spore  da  loro  trovate,  cosi  invero  hanno  scritto, 
cio6  che  <(  la  composizione  chimica  dell'  albume 
deiroviclno  era  capace  di  dar  luogo  alia  forma- 
zione  di  spore. » 

E  basti  questa  brevissima  notizia  intorno  a  corpi 
di  natura  vegetale  rinvenuti  entro  uova  di  gal- 
lina, e  de'  quali'  non  6  mio  intendimento,  nfe  sarebbe 
il  luogo,  di  qui  occuparmi.   Permettetemi   invece 


(1)  Rcndiconti  del  Reale  Istitiito  Lombardo:  Volume    XI, 
pag.  237-245,  1878,  Milano. 

(2)  Sopra  un  microfito  trovato  in  nn  uovo  intcqro  di  gal- 
lina. Rcud.  del  R.  Istit.  Lomb.  -  S  II.  Vol.  IH.  1870,  pag.  196 
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altrc  brevi  •  notizie  intorno  a  diversi  allri  strani 
rinvenimenti  di  corpi,  pure  inclusi  in  ova  di  gallina. 
I  professori  Grassi  e  Parona  giustamenle  os- 
servano  come  debbasi  confessare  che  questi  casi 
sono  piutosto  rari.  Davaine  (1)  cita  la  presenza  di 
uno  spillo;  Do  Murs(2)  ricordauovad'uccclli  nello 
spessore  del  cui  guscio  si  trovarono  frammenti 
d'insetti  (un  caso  di  Rogier  ed  uno  di  Moquin- 
Tandon);  ma  piuttosto  che  supporli  passati  dalla 
cloaca  neU'ovidotto,  senza  «  che  quelli  insetti  si 
trovassero  al  luogo  dove  durante  Y  ovificazione 
posava  Tano  deiruccello  e,  sorpresi  nella  ma- 
teria calcarea  ancora  moUe,  dibattendosi  vi  sa- 
ranno  rimasti  incrostati  in  parte  od  in  totality; 
ed  il  raffreddamento  quasi  istantaneo  di  quolla 
materia  ve  li  avri  quasi  inchiodati  dentro.  » 

«  Secondo  Pouchet  (citato  da  Panceri)  zampo 
d'  insetti  ascesero  dalla  cloaca  neir  ovidotto  per 
mezzo  delle  loro  spine,  rivolte  tutte  per  un  senso.  » 
II  Distonia  ovatum,  che  abita  la  borsa  di  Fa- 
bricio,  nella  gallina,  pu6  passare  neir  ovidotto  (e 
vi  fu  riscontrato  da  Otto,  o  pu6  trovarsi  nelFuovo 
(Hanon,  Purkinje,  Eschholz,  Schilling.  Gurlt). 

L'ipotesi  della  penetrazione  do'  corpi  stranieri 
attraverso  la  normale  comunicazione  della  cloaca 
coirovidutto  fu  sostenuta  dal  professore  Pan- 
ceri con  valide  ragioni  (3),  ed  6  pur  ammesso  che 


(1)  Mem.  8ur  les  anomalies  do  Toeuf.  Compt.  Rend,  de  la 
Society  de  Biologie.  Ser.  3,  T.  2,  1800.  Vcdasi  inoltre  ic  rae- 
morie  del  professori  Grassi  e  Parona,  con  qiicste  citazioni, 
nei  predetti  Rend,  deirist.  Lonib. 

(2)  Traite  d'ovolojcrie.  Paris,  18ol. 

(3)  Panceri.  —  Tntorvo  ad  alcune  criftognme  ossen^ate  nel- 
tovo  distruzzo.  Vol.  VI,  degli  atti  della  R.  Accad.  delle  8c. 
fis.  e  nat.  di  Napoli.  1873. 
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Tovidutto  compie  movimeriti  anliperistgtltici,  attis- 
simi,  perchfe  dal  basso  in  alto,  ad  operare  una  specie 
di  assorbimento,  o  succhiamento  come  meglio  po 
trebbe  chiamarsi,  non  solo  dello  sperma  all'atto 
del  coito,  ma  di  corpi  stranieri  che  vengano  ad 
eccitare  lo  sfintere  della  cloaca. 

E  'posto  anche  che  il  muco,  o  Y  epitelio  vibra- 
tile  per  la  direzlone  con  cui  fedisposto  sulla  mu- 
cosa deirovidutto  si  oppongano  airascesa  del  pa- 
rasita,  questo  coi  suoi  movimenti  vivacissimi,  coUe 
sue  contrazioni  ripetute,  vincer  pu6  assai  bene 
Tostacolo  che  gli  si  oppone,  e  raggiungerc  la  parte 
dell'ovidutto  dove  per  la  formazione  del  guscio 
calcareo  rimane,  volere  o  non  volere,  impri- 
gionato. 

Intanto,  per  meglio  renderci  conto  di  questi  fatti 
conviene  che  diamo  in  forma  riassuntiva  uno 
sguardo  alia  struttura,  alia  situazione  ed  allafi- 
siologia  dell'apparato  ovarico  nella  gallina.  A  tal 
uopo,  oltre  qucsta  eccellente  preparazione  che 
vi  presento  (1)  vi  prego  di  esaminare  la  diligen- 
tissima  tavola  murale  che  ho  falto  disegnare  e 
colorire  alio  studente  signor  Giulio  Alessandrini, 
la  cui  abilita  artistica  e  ormai  ben  nota. 

II  riassunto  che  fa  al  caso  nostro  ce  lo  appre- 
stano  i  precitati  Parona  e  Grassi,  e  di  esso  pos- 
siamo  valerci  tanto  6  Tanalogia  dei  fatti. 

In  vero,  e  noto  che  quando  il  vitello  -6  mature, 
la  sua  capsula  viene  abbracciata  dair  estremita 
dilatata  deU'ovidotto ;  si   rompe   e   Y  ovo   sfugge 


(1)  L'  apparato  ovarico,  nel  suo  pieno  sviluppo  lo  si  pre- 
paro  in  una  gallina  di  mole  straordinaria,  donata  test^  al 
Museo  dal  Sig.  Filippo  Traverso  di  Roma, 
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neirovidotto  col  grand'asse  diretto  paralleiamente 
airasse  del  condotto  e  il  disco  germihativo  per 
conseguenza  trovasi  respinto  sul  flanco.  Nelladi- 
scesa,  attraverso  Y  ovidolto,  si  formano  le  parll 
accessorie  deiruovo. 

Del  pari  6  noto  che  T  ovidotto  viene  distinto 
dagli  anatomici  in  4  parti :  la  prima  6  imbuti- 
forme;  La  seconda  lunga,  tubulare,  s*  apre  per 
un  condotto  stretto,  od  istmo ;  nella  terza  parte, 
ch'  6  ampia;  La  quarta  angusta,  conduce  nella 
cloaca, 

Gli  involucri  del  tuorlo  si  formano  esclusiva- 
mente  nel  2"  e  3°  tratto :  nel  secondo  si  forma 
Falbume.  Tra  il  2°  od  istmo  ed  il  3®  tralto  si 
forma  la  testacea.  Nel  3<>  inflne  si  forma  il  guscio. 
fe  flnalmente  noto  che  Tuovo  arriva  nel  3"  tratto 
in  meno  di  4  ore,  e  che  qui  si  ferma  da  12  a 
14  ore. 

Cid  premesso,  osservano  i  professori  Parona  e 
Grassi  si  puo  ragionevolmentesupporre  che  il  tuor- 
lo dell'ovicino,  prima  che  si  distaccasse  dall'ovario 
Tuovo  contenente  il  corpo  estraneo,  sia  entrato  nel- 
ovidotto  e  sia  disceso  neir  istmo ;  lungo  questa 
strada  man  mano  sarebbe  stato  ravvolto  dair  al- 
bume;  nell'istmo  avrebbe  ricevuto  una  testacea, 
Ed  a  me  pare  che  tale  supposizione  dei  sullodati 
colleghi  sia   perfettamente  ammissibile. 

Intomo  all'accennato  diffcrenziamento,  che  cor- 
risponde  alia  diversity,  dl  funzione  delle  singole 
porzioni  deirovidutto,  mi  place  aggiungere  qualche 
maggiore  particolariti,  a  complemento  di  quanto 
scrissero  i  precitati  colleghi.  La  porzione  anteriore 
piu  lunga  e  larga,  clo6  con  ampia  apertura  im- 
butiforme,  6  quella  in  cui  si  secerne  Talbume,  il 
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quale  avvolge  il  vitello  o  tuorlo,  ed  a  questa  por- 
zione,  fornita  di  ghiandole  tubolari,  pu6  darsiil 
nome  di  tratio  albuminogeno. 

La  porzione  media  (che  Gegenbaur  chiama 
meno  esattame.nte  posteriore)  piCi  larga  ancora 
della  precedente,  ma  piu  br^ve,  ovoide,  disposta 
quasi  a  serbaloio,  a  superficie  interna  villosa,e 
quella  dove  si  produce  il  guscio,  che  dapprima 
lia  apparenza  di  fluido  bianco,  e  poi  gradatamente 
ma  presto  si  solidiflca:  a  tale  porzione  puo  ser- 
barsi  il  nome  di  tratto  conchillifero. 

Finalmente  la  porzione  ultima  e  posteriore  del- 
I'ovidotto  sinistro,  corta,  stretta,  6  quella  che  di- 
rettamente  sbocca  nella  cloaca  accanto  air  ure- 
tere  sinistro. 

L*ovidotto  sinistro  non  solo  6  ben  sviluppato 
perocclie  V  altro  corre  la  sorte  deir  ovaio  destro 
che  diventa  atroflco,  -  ma  negliuccelli  6  anche 
comphcato:  infatti  ha  ghiandole  speciali  situate 
in  diversi  punli  della  sua  parete  interna,  e  desti- 
nate  a  secernere  o  Talbumo,  come  si  disse,  o  lo 
membrane,  o  il  guscio  delFovo;  guscio  che  offre 
diversita  moltissimc  sia  pel  volume,  sia  per  lo 
spessore  delle  parcti,  sia  per  la  colorazione  ge- 
nerale  o  predominante,  o  anche  per  le  macchie  va- 
riabilissime. 

Lc  fibre  muscolari  dei  divorsi  tratti  sono  di- 
spostc  tanto  nel  senso  longitudinale,  quanto  eel 
trasversale:  e  tale  disposizione  giova  evidco- 
tementc  alle  funzioni  cui  essi  tratti  sono  de- 
stinati. 

Tutto  ci6  io  doveva  premettere  per  poter  piu 
agevolmcnte  rispondere  al  seguente  quesito: 

Tanto  Tuno,  quanto  Taltro  parassita  che  mi  fu- 
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rono  comunicati,  ebbero  a  svilupparsi  nell'ovidottd, 
oppure  neir  intestine t 

10  penso  che  il  parassita  si  6  sviluppato  nell'in- 
tes.tino,  e  poscia  pass6  neH'ovidotto,  dove  pot6  in- 
grandirsi  perchfe  alimentato  daH'albume,  rimanen- 
dovi  incluso. 

Tutto  porta  a  credere  che  esso  parassita  pro- 
venisse  dall'intestino,  e  che  disceso  flnoairultima 
porzione  rettale,  e  precisamente  alia  cloaca,  pene- 
trasse  nell'oriflcio  -  che  poteva  essere  dilatato 
per  Tespulsione  di  altro  ovo  di  recente  avvenuta 
-  penetrasse,  dicevo,  nell'orificio  dell'ovidotto. 

Ma  ecco  che  pu6  farmisi  quest' altra  domanda: 

11  parassita  6  penetrato  pel  cavo  peritoneale? 
A  siffatta  domanda,  che  pur  mi  son  rivolta   io 

stesso,  ma  alia  quale  altri  potrebbe  rlspondere 
con  maggior  convincimento  di  quello  che  sia  in 
me,  debbo  ad  ogni  modo  una  risposta. 

Ammesso  per  un  istante  che  I'ascaride  fosse 
penetrato  nella  sua  parte  piu  larga  ed  imbuti- 
forme,  sarebbe  dovuto  passare  attraverso  un*a- 
pertura  intestinale.  E  per6  ammissibile,  od  al- 
meno  6  fjcilmente  sostenibile  la  penetrazione  di 
un  nematode  non  piccolissimo  nel  cavo  perito- 
neale? 

Non  nego  la  possibility  del  fatto,  perocch6  co- 
nosco  anch'io  casi  bene  aecertati  di  ascaridi  tro- 
vati  nel  detto  cavo  peritoneale;  ma  in  questi  casi 
sempre  trovossi  infiammato  Tintestino,  e  airin- 
fiammazione  avendo  tenuto  dietro  soluzione  di 
continuity,  cio6  flstola  cancrenosa,  per  questa  po- 
terono  passare  dall'intestino  neH'ovidotto  uno  o 
piti  parassiti  animali  o  vegetali,  od  altre  sostanze, 
come  ci  viene  dichiarato  da  Larcher   e   da   altri 
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autorevoli  scrittorl.  (1)  II  Larcher  scrive:  «  Talora 
anche  la  parete  inteslinale  viene  aggredita  da  nlcuni 
enlozoari,  i  quali  giunli  a  perforaria  ed  a  collo- 
carsi  al  di  sotlo  della  sua  tonaca  esterna,  possono 
attraversare,  a  sua  volta,  eziandio  quest'ultima  e 
continuare  la  loro  migrazione  flno  nel  cavo  peri- 
tone  ale.  » 

Dei  due  fatti  a  me  riferiti  dal  dolt.  Grosoli  e  dal 
prof.  Meloni  Satta,  pu6  credersi  che  nel  priinola 
gallina  abbia  soccombuto  alle  conseguenze  deU'ei- 
mintiasi;  infatti  il  dott.  Grosoli  accenna  nella  se- 
conda  lettera  scriltaml  alia  morte  di  una  delle 
galline,  che  avevano  deposto  uova,  e  fra  queste 
trovossi  quello  contenente  Tascaride  inviatomi  al 
Museo  di  Modena.  11  prof.  Meloni  Satta,  nulla  aven- 
domi  scritto  intorno  a  fenomeni  morbosi  presen- 
tati  dalla  gallina,  che  depose  Tuovo  racchiudente 
il  parassita,  puossi  credere  che  essa  gallina  fosse 
e  sia  rimasta  sana. 

I  caratteri  del  parassita^  trasmessomi  dal  pro 
fessore  Meloni- Satta,  e  che  vi  presento,  lo  fanno 
annoverare  nel  genere  Heterakis  Dujardin,  che 
distinguesi  dai  veri  Ascaridi  (Gen.  Ascaris  L.)  per 
la  presenza  negl'individui  maschi  d'una  ventosa 
preanale  e  di  due  spiculi  per  lo  piu  ineguali;  inoltre 
trovansi  almeno  tre  papille  preanaU  da  ciaschedun 
lato. 

I  caratteri  pci  specifici,  dope  fatta  una   conve- 


(1)  Dott.  0.  Larcher:  Memoria  sulle  affezioni  delle  parti 
genitali  negli  uccellL  Vedi  Gazzetta  Medica  Veterinaria. 
Milano,  1874.  Anno  iv,  pag.  240-243.  -  Vedi  pure  altra  memoria 
del  dott.  Larcher:  Sui  corpi  estranei  delle  vie  digestive  degli 
uccellL  Gazzetta  predetta,  1872,  pag.  596-601. 
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niente  dlagnosi  differenziale,  fanno  riconoscere  Tin- 
dividuo  trasmessomi  come  appartenente  alia  specie 
chiamata  gia  dal  Bloch  Heterakis  papulosa  (1). 

Non  mi  6  slato  facile,  come  dissi  in  sul  prin- 
cipio,  di  trovare  altri  casi.  narrati  in  opere  ila- 
liane  cha  s'identiflchino  con  quelli  del  Grosoli  e 
del  Meloni  Satta.  Forse,  dedicandovi  maggior  tempo 
di  quello  che  davvero  non  mi  fu  concesso  in  questi 
mesi  di  molte  occupazioni,  sari  dato  a  me  stesso, 
0  ad  altri  piCi  fortunati,  di  riunirne  parecchi.  Vi 
dir6  solo  che  nel  Giornale  di  Medicina  veterinaria 
pratica^  delFAccademia  Reale  Veterinaria  Itallana 
in  Torino,  del  1880  (fascicolo  5,  anno  xxix,  pag.  318) 

trovai   scriito  quanto  segue:  « II  Segre- 

tario  generale  presenta  (seduta  delli  31  marzo  1880) 
un  verme  stato  inviato  dal  socio  Zambelli,  il  quale 
viene  riconosciuto  per  un  ascaride,  e  che  il  detto 
Zambelli  diceva,  in  seguito  alFasserzione  della  sua 


(1)  n  Rudolphi,  per  limitarci  ad  un  solo  de*  piii  competentl 
scrittori,  di  la  se^uente  dlagnosi  di^W Ascaris  vesicularis 
Froel.  (Sinonimo  di  H. papUlosa  Bloch):  «  linta  corporis  late- 
rali  tenuissima:  cauda  utriusque  sexus  reflexa,  in  maribus 
utrinque  basi  connivente  alata,  «  Ved.  Entozoorum  sive  Ver- 
nium  intestinalium  Hlstoria  Naturalis.  Vol.  ii,  P.  I.  Pariis  ec. 
1810,  pag.  129.  Ed  a  pagine  130-132  dell'istessa  opera  11  Ru- 
dolphi aggiunge  una  minuta  descriziond  delle  varie  parti  del 
corpo  del  4-  e  della  f  dl  questo  nematode. 

Importantl  sono  gli  studi  del  complanto  prof.  Ercolanl  in- 
torno  al  modo  dl  svlluppo  e  di  rlproduzlone  deirAscaride 
vesclcolare,  oltre  altre  specie  che  pure  ha  studiato  ed  Indlca. 
Ved.  sulla  dlmorfobiosl  o  diverso  modo  dl  vivere  e  rlprodursl 
sotto  duplice  forma  dl  una  stessa  specie  dl  anlmali.  -  Ve- 
dansi  pure  le  osscrvazloni  fatte  sopra  alcunl  Nematelmintl  - 
Bologna,  1873-1875.  V.  Inoltre  Perroncito:  I  Parassiti  del- 
I'uomo  e  degll  animal!  utili  -  Vallardl.  Mllanol882  pag.  305-307 
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domestica,  essere  stato  rinvenuto  in  un  uovo   di 
gallina.  b 

«  II  presidente  (prof.  cav.  R.  Bassi)  crede  alia 
possibility  della  presenza  di  tal  verme  neiruovo, 
perche  rimontato  dalla  cloaca  prima  della  calci- 
flcazione  del  guscio;  e  dice  riser varsi  di  vedere 
se  sianvi  fatti  identici  anteriori.  » 

NuH'altro  pii  trovo  detto  intorno  a  questo  falto. 
Ma  nel  fascicolo  di  giugno  1880  dellMstesso  gior- 
nale,  a  pag.  416-417,  fti  pubblicata  una  lettera  del 
dott.  Odoardo  Benci  di  Calci,  nella  quale,  a  pro- 
posito  del  fatto  del  dott.  Zambelli,  cosl  scrlve: 
«...  A  nie  pure  accadde  di  vedere  il  2  niaggio  ul- 
timo scorso  un  simile  fatto  di  un  ascaride,  cio6,  che 
rinvenni  in  un  uovo  di  gallina,  di  razza  ncstrale, 
nuotante  neiralbume  e  della  grandezza  naturale... 

«  A  me  sembra  adunque,  continua  il  dott.  Benci, 
che  questi  due  fatti,  sebbene  apparentemente  isolati, 
si  possano  veriflcare  con  una  certa  maggiore  fre- 
quenza.  Solo  die,  invece  di  accadere  sott'occhio  a 
persone  della  scienza  die  vogliono  darsi  cura  di 
renderli  noti,  6  possibile  il  piu  spesso  accadano 
sotto  I'osservazione  di  persone  volgari,  non  curan- 
tesi  della  cosa,  ecc.  ». 

E  qui  potrebbe  anche  aver  ragione  il  dott.  Benci; 
ma  ne  questi,  n6  il  Zambelli  punto  pensarono  a 
spiegarsi  il  fatto  da  essi  comunicato  alia  R.  Ac- 
cademia  Medica  Veterinaria;  n6  in  questa  mi  ri- 
sulta  che,  secondo  la  promessa  del  chiarissimo 
prof.  Bassi,  siano  stati  riferiti  casi  anteriori  e  con- 
simili  a  quelli  del  Zambelli  e  Benci. 

Permettetemi,  prima  che  dia  fine  alia  mia  breve 
comunicazionc,  che  vi  presenti  un  elenco  de'  prin- 
cipali  parassiti  trovati  nelle  galline. 


I 


-  ^3  - 

Class.  Nemathelminta.  -  Ord.  Nematodl 
I.  -  Fain.  Ascaridae. 
Gen.  Heterakis  Duj. 

I.  H.  papulosa   Bloch   (nel   cieco)    Ascains   vescisctdaHs 
Froelich. 

2.H.inflexa  Zed.  (intestine). 

3.  H.  compressa  Schn.  (idem). 

11.  Fam.  Strongylidae, 

Gen.  Syngamus  Sieb. 

4.  S.  trachealig  Sieb.  (nella  trachea).  (1) 

III.  Fam.  Trichocephalidae. 
Gen.  Trichosoma  Rud. 

5.  T.  longicoUe  Rud.  (Intest.  crasso  e  specialmente  nel  cieco). 

6.  T.  annulatum  Mol.  (intest.). 

7.  T,  collare  V.  Linstov.  (idem). 

IV.  Fam.  Filaridae. 

Gen.  Dispharagus  Duj  et  Mol. 

8.  Z>.  nasutus  Bud.  (gozzo). 

9.  D.  spiralis  Molin.  (esofago). 

Class.  Piatheimlntha.  -  Ord.  Trematodi. 
Gen.  Distoma. 

10.  D.  ovatum  Rud.  (crasso-retto). 

II.  D.  lineare  Zeder  (idem). 

12.  D.  dilatatum  Miram  (idem). 

13.  D.  armatum  Molin  (idem)  ed  altra  specie. 

14.  D.  commutatum  Dies.  (idem). 

DeU'ordine  Cestodi  si  conoscono  diverse  specie 
di  Tenie  e  taluna  di  Botricefalo.  (Ved   per  il  ri- 


(1)  Trovandomi  nel  passato  luglio  1886  in  Torino  ho  po- 
tuto  osservare,  merce  la  gentilezza  del  Dott.  A  Cariti,  As- 
sistente  del  Chiar.  prof.  Perroncito,  le  fasi  di  sviluppo  che 
egli  riusci  ad  ottenere  del  Syngamus  trachealis;e  di  questo 
parassita  -  che  da  nn  solo  cattivo  esemplare  era  rappresen- 
tato  nella  nuova  collezione  che  vo  formando  nel  Museo  di 
Roma  -  m'ha  favorito  Tistesso  Dott.  Carita  piu  individui  t?  e  +. 
Di  tutto  gli  rondo  ora  niiove  grazie. 
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porta'to  elenco  Topera  dei  professori  Rivoita  e 
Del  Prato  -  Ornitojatria  -  Pisa,  1879). 

II  prof.  Landois  di  Munster  calcola  che  neir  in- 
terne delle  uova  di  gallina  possano  trovarsi  niolte 
specie  di,vermi  (26),  de' quali  13  appartenenti  ai 
nematodi,  vivenli  ora  nell'inteslino  dell'istessa 
gallina,  ora  nello  stomaco,  ora  nella  trachea,  ecc, 
8  ai  trematodi,  e  5  ai  platlielminti  (Tenie  e  Bo- 
trlocefali). 

Dal  Landois,  come  pure  da  tutti  gli  scrittori 
competent!,  affermasi  che  se  taluni  di  questi  pa- 
rassiti  penetrano  nelFuovo  di  una  gallina,  questo 
uovo  non  pu6  riuscir  nocivo  a  chi  lo  mangia  se  pri- 
ma fu  sottoposto  alia  cottura.  E  bene  s'intende  tale 
innocuitk  delle  uova, che  tantospesso  servono  quale 
ottimo  alimento,  quando  si  pensi  che  per  Tazione 
del  calore  il  parassita  rimane  od  estinto  affatto, 
o  talmente  alterato  da  flnir  di  soccombere  nel  tube 
digerente  di  chi  lo  ha  deglutito  col  contenuto  del- 
Tuovo.  Adunque  anchc  se  maturi,  i  parassiti  in- 
clusi  entro  uovo  di  gallina  o  d'altri  uccelli  ecc. 
-  se  questo  uovo  fu  sottoposto  a  un  grado  di  tem- 
peratura  conveniente  -  non  potranno  riprodursi  nel 
Tintestino  umano.  E  ci6  dico  in  risposta  a  una 
cortese  domanda  che  mi  fu  fatta. 


DISCUSSIONE. 

Il  PRESIDENTE  dice  che  delle  due  Ipotesi  enun- 
ciate dal  disserente,  la  prima  6  molto  plausibile, 
mentre  non  sa  se  tutti  gli  Accademici  potrebbero 
ammettere  Taltra  dalpunto  di  vista  anatomo-pa- 
tologico. 
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II  Socio  Carruccio  ringrazia  il  Presidente 
delle  considerazioni  fatte,  ma  osserva  che  egli 
ha  gii  ammesso  la  seconda  ipotesi,  come  la 
meno  probabile,  mentre  non  pu6  venire  assolu- 
tamente  esclusa,  inquantoche  per  molti  parassili 
e  ammessa  la  possibilita  del  passaggio  attraverso 
le  lonache  intestinali. 

II  Socio  Durante  concorda  col  presidente  nel- 
Tescludere  il  passEiggio  diretto  del  parassiti  dal- 
rintestino  all'ovaia,  inquantoch6  Tanimale  mori- 
rebbe  di  peritomite  settica.  Pensa  piuttosto  che 
per  un  lento  processo  flogistico,  un*ansa  intesti- 
nale  possa  saldarsi  al  tubo  ovarico  ed  attraverso 
questa  saldatura,  in  seguito  a  processo  ulcerativo, 
i  parassiti  possano  giungere  neirovaia. 

Carruccio  replica,  esponendo  le  ragioni  per 
le  quail  non  crede  ci6  possibile,  pur  avendo  egli 
stesso  discusso  se  il  fatto  esposto  dal  collega 
Durante  possa  accadere  neirorganismo  dei  galli- 
nacei.  A  taFuopo  ricorda  la  conformazione  e  la  si- 
tuazione  del  sistema  riproduttore,  e  particolarmente 
deirovaio  destro  ricoperto  nelle  galline  dal  pol- 
mone,  ed  aggiunge  che  da  una  seconda  lettera 
del  Dott.  Giustiniani  Grosoli,  apprende  che  la  gal- 
lina  osservata,  era  morta  al  secondo  giorno  dalla 
fetazione  deH'uovo  in  discorso,  ma  non  fu  praticata 
Tautopsia:  Taltra  gallina  era  sana. 

Osserva  inoltre  come  in  molte  opere  e  giornali 
si  leggano  casi  di  enterite  ulcerativa  con  accu- 
mulo  di  parassiti  e  loro  passaggio  attraverso  le 
pareti  intestinali. 


—  29G  — 

Dott.  E.  Tassi.  —  Eiiitlirpaziono  <l*ii]i  fibro- 
mioma;  aessile  delle  pairetl  >^eiscica.li  se- 
g'uitai  da.  g'uairig'ioiio* 

Voi,  o  signori,  sapete  che  la ,  storia  deirarte 
chirurgica  ha  regislrato  pochissimi  e  rari  casi  di 
estirpazione  metodica  dei  tumori  delle  pareti  ve- 
scicali  e  di  quelli  esislenti  neir  interna  sua  ca- 
vity di  qualunque  natura  istologica  siano  formati. 
N6  potete  disconoscere  le  difficoll^  che  essi  ofifrono 
alia  mano  chirurgica  piu  ardita  e  gll  esiti  scon- 
fortanti  che  11  piu  sovente  se  ne  Iraggono.  Di  guisa 
che  i  piu  abili  chirurgi  fino  a  pochi  anni  or  sono 
si  rifiutarono  quasi  sempre  di  aprire  la  cisti  uri- 
naria per  cosifatta  estirpazione,  anzi  giudicarono 
codesto  atto  operativo  proposto  dal  Platner  e  dal 
Warren  come  ineseguibile.  Oggi  tuttavia,  in  virtu 
dei  mezzi  antisettici  la  chirurgia  voile  trionfare 
eziandio  in  questa  ardita  operazione;  e  noi  in 
Italia  gii  possiamo  contare  qualclie  fatto  che  onora 
Tarte  nostra.  E  adesso  permettete  -a  me,  che  come 
contributo  a  codesla  splendida  ed  ardua  opera- 
zione io  ve  ne  presenti  un  caso  perfettamente  gua- 
rito:  che  forma  il  soggetto  della  storia  seguente 
appositamente  redatta  da  uno  dei  miei  assistenti, 
11  signor  Dottor  Cimbali. 

Storia  clinica.  —  La  donna  e  nativa  d'Anguillai'a, 
ha  25  anni,  11  padre  vivente  e  la  madre  morta  di  malattia  di 
cuore,  inoltre  ha  un  fratello  e  due  sorelle  che  godono  per- 
fetta  salute.  Anche  essa  6  stata  Bcmpre  bene,  menstruata  a 
14  anni  ha  seguitato  ad  avere  la  meustruazione  tutti  i  mesi. 
E  maritata  da  cinque  anni  ed  ha  due  figli  viventi  e  sani. 
Racconta  che  quattro  anni  e  nove  mesi  fa,  tre  mesi 
prima  di  prender  marito,  in  seguito  a  lavori  faticosi  di 
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The  Cottage, 

BUDLEIGH   SaLTERTON, 

DEVON. 

In  1871  ('Annals,'  vol.  viii.  p.  330)  I  stated  that  I  hoped 
soon  to  communicate  an  "  illustrated  paper  on  the  parasites 
of  sponges ;"  and  now,  after  having  examined  all  the  speci- 
mens of  the  latter  in  the  collections  of  the  British  Museum 
together  with  those  belonging  to  the  late  Dr.  Bowerbank,  and 
with  my  own  experience  of  the  living  sponges  here  (Budleigh- 
Salterton) ,  I  propose  to  notice  those  parasites  which  have  come 
under  mj  observation  and  of  which  I  possess  specimens^  being 
well  aware  that  there  must  be  many  more  which  have  not  been 
discovered,  or,  if  discovered,  have  not  been  made  public. 

For  illustrations  I  prefer  figures  which  combine  that  of  the 
sponge  with  that  of  the  parasite ;  and  therefore  reference  will  be 
made  to  these  whenever  possible,  while  the  rest  hardlv  require 
any;  so  that  the  only  illustration  that  I  shall  insert  wdl  be  one 
^f  Spongiophaga  communisj  which  will  be  given  in  a  woodcut 
pposite  the  description. 

Crustaceans. 

It  seems  not  uncommon  for  small  Amphipod  Crustaceans 
about  l-12th  inch  long  to  nestle  in  the  surface  of  some  sponges, 
where  they  make  little  oval  depressions  to  lie  in,  more  or  less 
bent  upbn  themselves,  which  depressions,  in  the  absence  of 
the  crustaceans,  may  sometimes  be  taken  for  vents.  This  was 
first  noticed  in  Suherites  antarcticusj  MS.  (a  branched  Su- 
berite  of  a  grey  colour,  with  large  and  almost  spherical  head 
to  its  pin-like  spicules,  dredged  up  by  Sir  J.  Ross  in  300 
fathoms  in  77^^  south  latitude),  and  the  crustacean  kindly 
described  and  illustrated  by  the  Kev.  E.  R.  Stebbing,  M.A.. 
under  the  provisional  name  of  Dexamine  antarctica  (*  Annals, 
1875,  vol.  XV.  p.  184,  pi.  xv.  fig.  1,  &c.).  Similar  depres- 
sions with  a  smaller  crustacean  of  a  like  form  were  afterwards 
observed  on  the  surface  of  a  larffe  mouse-coloured,  areniferous, 
estuarian  vaiie^  of  Suberites  aomuncula^  Nardo,s=£raZtcAon- 
dria  suhereaj  Johnston,  on  a  Bucdnum  containing  a  PaauruSy 
probably  from  the  Firth  of  Forth,  Scotland,  and,  lastly, 
though  of  larger  size,  on  a  living  specimen  of  Halichondria 
inoruatcms  from  this  place  (Budleigh-Salterton). 

CrustaceanB  are  commonly  found  in  the  cloaca  and  half- 
way through  its  aperture  in  Qrantia  ciliata  and  6r.  compresaa^ 
especially  towards  the  maturity  of  the  gastrulaj  which,  being 
free  from  spicules  and  rich  in  nutriment,  they  devour  greedily, 
not  refusing  portions  of  the  sponge  itself;  so  that,  in  gathering 
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Eieces  of  the  seaweed  on  which  O.  compressa  chiefly  grows 
ere^  it  is  desirable  to  free  the  specimens  as  much  as  possible 
from  the  Alga^  lest,  under  confinement,  the  crustaceans  issue 
from  their  nests  in  the  latter,  where  thej  dwell  in  great  abnn- 
dance,  make  an  onslaught  on  the  OrarUtas^  and  destroy  the 
greater  part  of  them. 

CiRBIPEDES. 

The  Balanoid  Cirripedes,  whose  embryos  are  so  abundant 
that  they  almost  cover  every  thing  on  the  rocks  here,  together 
with  the  rocks  themselves,  could  hardly  be  expected  to  refuse 
the  surface  of  the  Spongiaa;  and  hence,  perhaps,  they  are  the 
most  common  parasites  of  all ;  for,  with  the  exception  of  the 
fleshy  sponges  {Carnosa)  and  the  calcareous  ones  {Calcareajj 
they  make  use  of  every  other  kind  of  sponge,  becoming,  as 
they  increase  in  size,  overgrown  by  the  sponge  itself,  whether 
the  latter  is  kerataceous  or  vitreous,  so  as  to  form  wart-like 
excrescences  with  a  hole  in  the  summit  for  the  projection  of 
the  cirri.  The  species  appear  to  varv  in  the  same  as  well  as 
in  different  localities ;  and  the  term  "  Acasta  "  has  been  ap- 
plied to  the  whole  group  by  Leach. 

AcTiNOzoA  OR  Polyps. 

In  all  parts  of  the  world  sponges  are  more  or  less  infested 
by  polyps,  chiefly  on  the  surface,  which  may  be  single,  double, 
concatenated,  or  ^ouped,  isolated  or  aggregated,  sunk  to  the 
level  of  the  surface  of  the  sponge  which  they  may  infest 
without  scleroderma,  or  with  it  in  the  scleroderma  on  the  sur- 
face of  the  sponge,  or  pendent  from  the  scleroderma ;  and  all 
belong  to  tne  Zoanthid8&=Falythoa,  Lamour.,=Zoantha  of 
De  Blainville. 

Of  those  on  the  sponges  of  the  Antilles,  Duchassaing  de 
Fontbressin  states : — 

"  Les  Zoanthes,  les  Mamillifferes  et  les  genres  voisins  sont 
littoraux  ;  cependant  il  y  a  des  exceptions  pour  quelques-uns 
des  ces  6tres,  comme  le  Zoanthus  parasittcusy  le  Oemmam 
Swifiii  et  les  fiergiaj  qui  toutes  sont  parasites  des  Sponges,  et 
que  j'ai  recueillies  par  une  profondeur  variant  entre  2  et  8 
metres.  Ces  esp^ces  ne  se  trouvent  jamais  que  fix^es  sur  les 
Spongiaires ;  elles  ne  se  rencontrent  sur  aucune  autre  esp^e  de 
corps  marins."  (*  Revue  des  Zoophytes  et  des  Spongiaires  des 
Antilles,'  par  M.  P.  Duchass.  de  Fontbressin,  1870,  p.  22.) 

Such  are  the  words  of  this  naturalist,  who,  with  M. 
(afterwards  le  Chevalier)  G.  Michelotti,  published  copiously 
illustrated  works  on  the  corals  and  sponges  respectively  ^f 
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the  Antilles  and  the  Caribbean  Sea,  gathered  by  them- 
selves alive  and  dead  in  these  localities  before  the  year 
1864  ("  Spongiaires  de  la  Mer  Caraibe,  par  P.  Duchass.  de 
Fontbressin  et  G.  Michelotti,"  Natuurk.  Holland.  Maat.  Wet. 
te  Harlem,  1864,  vol.  xxi.  4to). 

The  character  of  these  polyps  is  to  have  their  sclerodermic 
parts  more  or  less  charged  with  foreign  bodies,  viz.  grains  of 
sand  and  sponge-spicoles  entire  and  fragmentary,  derived  from 
the  sponges  of  the  locality  generally,  but  chiefly  from  the 
sponge  on  which  they  may  be  situated.  I  can,  of  course,  state 
nothing  of  the  softer  parts  in  their  original  condition,  as  my 
descriptions  are  taken  from  dried  specimens ;  hence  this  infor- 
mation must  be  sought  from  other  sources. 

1 .  Polyps  single  or  isolated^  scattered  over  the  surface  more 
or  less  generally  J  sunk  to  the  level  of  the  sponge^  btU  marginated; 
about  1-16  inch  in  diameter. 

Especially  observed  in  the  genus  Tubay  Duchass.  de  F.  et 
Mich.  {op.  city  e.  g.  T.  digitalis,  pi.  viii.  f.  2),  Rhaphido- 
nemata,  fam.  Cavochalinida,  groups  6-8.  Cart.  ("  Notes  In- 
troductory to  the  Study  of  the  Spongida,"  '  Annals,'  vol.  xvi. 
p.  141)  =:  Siphonochalinay  Sdt. ;  also  in  Reniera  Jibulatay  Sdt. 
(Holorhaphidota,  group  6.  Fibulifera,  Cart.  op.  dt.  p.  178), 
from  the  seas  between  the  Americas  ;  also  in  Aonnelta  poly- 
poidesy  Sdt..  from  the  Adriatic  sea  (Schmidt,  Spong.  Adriat. 
Meeres,  Tat.  vi.  f.  4). 

2.  Polyps  single  or  concatenatedy  scattered  over  the  surfiice 
more  or  less  generally ,  sunk  to  the  level  of  the  sponge,  hut  mar- 
ginated; about  the  same  size  as  the  foregoing. 

See  especially  the  genus  Thalysias,  D.  de  F.  et  M.  {op.  dt.), 
Holorhaphidota,  group  3.  Thalyosa,  Cart,  {h  c).  For  a  good 
figure  see  Isodictya  mirabilis,  Bk.  (Proc.  Zool.  Soc.  Lond. 
1873,  pi.  xxviii.  figs.  1,  6,  8),=  Thalysias  subtriangularisy  D. 
de  F.  et  M.,  1864  {op.  dt.  pi.  xvii.  fiig.  1),  from  the  seas 
between  the  Americas.  The  name  used  by  Dr.  Bowerbank 
must  be  suppressed,  as  it  was  given  long  after  that  of  D.  de 
F.  et  M. ;  and  that  of  "  inhalant  pocilla  "  applied  by  him  to 
the  polyps  is  a  mistake,  carried  on  from  his  description  and 
figure  of  1864  (Men.  Bnt.  Spon^.  voL  i.  p.  278,  pL  xx.  fc  308). 
The  description,  however,  faitlifullj  illustrated  hybia  artbt 
Lens  Aldotia,  records  all  that  is  necesaarj  respecting  the  dried 
form  of  the  polyp. 

Should  instances  of  circumseribed  inhalant  calicitbrm  or 
tcntaculiform  arese  in  sponges  be  desired,  they  may  be  found 
th  Qrnydia  cytithophora  ana  Clwna  corallinoides  respectively, 
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as  represented  in  the  '  Annals '  (the  former  in  1869,  voL  iv. 
pi.  vii.,  and  the  latter  in  1871,  vol.  viii.  pi.  ii.)- 

3.  Polyps  singUy  dotibUy  concatenated  or  irregularly  grouped; 
sunk  into  a  scleroderma  upon^  but  not  intOy  the  suffice  qfdn 
sponge;  circumference  of  the  polyp  defined  but  not  marginated^ 
about  l'\2th  inch  in  diameter. 

See  especiallj  Echinonema  typicum^  Cart.  MS.   (Echinone-  l 
mata,  fam.  Ectyonida,  group  1.  Plunformia,  op,  cit.  p.  14S, 
&c.).     From  Freemantle,  S.  W.  Australia.     Very  common  cm 
the  branched  digitate  form. 

4.  Polyps  single^  doubUy  or  irregularly  grouped^  more  or 
less  pendent  from  their  sclerodermay  situated  upon  the  surface  of 
the  sponge  ;  sometimes  l-Ath  inch  long. 

Ex.  gr.  Axinella  damicomisy  Sdt.,  and  A.  verrucosay  Sdt 
(Spong.  Adriat.  Meeres, 
1862).     Palythoa  axine 
which  is  more  pendent 

lowing  species,  viz.  Palythoa  faJtuay  M.  Schultze  (*  Hyalo- 
nemen/  1860,  S.  27,  ff),  which  grows  over  the  upper  part  of 
the  glass  cord  of  both  Hycdonema  Sieboldiiy  Gray,  nx>m  Japan, 
and  H.  lusitanicumy  Boc,  from  thd  Atlantic,  on  the  coast  of 
Spain  and  the  norm  of  Scotland.  See  H.  mirabilisy  Gray 
(Proc  Zool.  Soc.  Lond.  1857,  ^H.  Sieboldiiy  Gray,  1835j 
tb.)y  partly  copied  into  Dr.  Bowerbank's  *  Mon.  Brit.  Spong. 
vol.  1.  p.  287,  pi.  XXXV.  f.  374,  where  the  polyps  are  consi- 
dered by  Dr.  Bowerbank  to  be  the  "  oscula  and  not  the 
'^  inhalant  arese  "  of  the  sponge,  as  stated  and  delineated  in 
fig.  308,  ti.,  before  mentioned!  This  somewhat  ficoid  species 
occurs  on  the  depressed  and  sessile  forms  of  Tethea  murica^ 
var.,  Bk.y^Normania  crassay  Bk.  (Mon.  Brit.  Spong.  voL  E 
1870,  pi.  Ixxxi.  fig.  1),  where  there  is  a  group  of  four  fignred 
vnthout  indication,  on  the  ri^ht  side  of  the  median  line  dose 
to  the  upper  margin,  which  I  recognize  here,  especiaDyj 
because  tne  same  thing  occurs  on  a  similar  specimen  dredged 
up  on  board  H.M.S.  *  Porcupine'  between  the  north  of  Scot- 
land and  the  F^roe  Islands. 

With  reference,  however,  to  Duchassaing  de  Fontbressin's 
statement  before  quoted,  viz.  that  the  parasitic  polyps  of 
sponges  to  which  he  alludes  do  not  occur  on  any  other  msarint 
organisms,  there  is,  in  the  British  Museum,  a  flat,  elliptical, 
sessile  mass  or  colony  of  Bydroid  podocoiynid  polyps  about 
three  inches  long  and  one  tenth  of  an  inch  thick,  whose  deli- 
cate, erect,  colourless  filaments  in  juxtaposition,  like  the  hairs 
of  a  clothes-brush,  rising  from  a  tough  matted  mycelium, 
present  an  even  surface  of  hydranths  on  the  top  sufficiently 
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firm  to  support  several  patches  of  a  parasitic  polyp,  to  me 
identical  with  the  Palythoajhtua  of  the  glass  cord  in  Hyal/h- 
nema  Sieboldii  &c. 

On  the  other  hand  they  are  present  at  such  an  earlj  period 
in  some  sponges  that  at  first  it  seems  as  if  thej  were  part  of 
the  sponge  itself,  or,  at  least,  developed  in  combination  with  it. 
But  when  we  reflect  on  the  unerring  certainty  with  which  the 
pollen-CTains  of  dioecious  plants  find  their  way  to  the  stigma 
of  the  female  flower  throuah  the  air^  and,  indeed,  the  sperma- 
tozoa of  the  myriads  of  oeings,  both  animal  and  vegetable, 
growing  together  on  our  shores,  find  their  respective  species 
amidst  hosts  of  others  on  the  same  errand^  throuah  the  sea^ 
we  cannot  wonder  that  a  similar  instinct  directs  tne  parasitic 
ZoanthidaB  in  their  embryonic  state  to  find  the  objects  on 
which  they  respectively  prefer  to  dwell.  At  the  same  time,  as 
these  polyps  are  not  seen  on  the  sponge  at  a  very  early  stage  of 
development,  nor  are  always  present  on  the  same  species,  it 
is  evident  that  they  are  not  a  part  of  the  sponge,  nor  deve- 
loped oar*  2><w«4  with  it;  while  it  is  equally  evident  that,  in 
the  first  instance,  they  must  have  come  from  an  unparasitic 
Palythoaj  and  therefore  have  obtained  their  specific  diflfer- 
ences  subsequentljr,  although,  when  once  these  have  been  ob- 
tained, they  continue,  from  adaptation,  to  prefer  their  new 
habitat  to  that  of  the  original  stock.  Tnis,  indeed,  is  the  law 
of  adaptation  and  inheritance. 

Htdrozoa  or  Hydroid  Polyps. 

While  in  all  cases  of  Actinozoic  parasitism  that  have  come 
to  my  notice  in  sponges  the  polyps  have  been  confined  to  the 
surface^  those  of  Hyarozoic  parasitism  have  extended  into  the 
deepest  parte  of  the  sponge^  and,  in  one  instance,  have  been 
entirely  confined  to  the  interior. 

Talong.  first,  those  whose  tubes  opened  on  the  surface — 
one  was  round  by  Dr.  AUman  in  a  "  homy  sponge  on  the 
southern  shores  of  France"  and  called  by  its  discoverer 
^^8tephano8cyphu8  mirabilia  "  (Trans.  Linn.  Soc.  1875,  ser.  2, 
vol.  1.  pt.  i.  tab.  xiv. ;  and  '  Nature,'  1874,  July  30,  p.  251) ; 
and  the  other  in  Renter  a  fhulata^  Sdt.,  Svberites  flaw^^ 
liebkh.,  Esperia  Bauriana^  Sdt.,  and  Myxilla  fasciculaf^j 
Liebkh.,  respectively,  by  Prof.  F.  E.  Schulze  in  the  Adriatic 
Sea,  who  designated  it  Spongicola  fiatuhria  (Archiv  f. 
mikroskop.  Anat.  1877,  Bd.  xiii.  p.  795,  Taf.  45-47) ;  while 
the  instance  in  which  the  Hydrozoon  was  confined  to  the 
interior  of  the  sponge  occurred  to  myself,  and  was  noticed  in 
a  specimen  of  nentera  {R.  polypifera^  Cart.  MS.)  from  Bona 
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Bay  on  the  north  coast  of  Africa  ('Annals/  1872,  vol.  u 
p.  60). 

Of  Stephanoscyphtis  mtrahtlis  Dr.  AUman  states  that  it 
"  may  be  found  attached  to  stones  in  small  patches  of  one  of 
the  homy  sponges,"  of  which  the  figure  in  the  Trans.  LiniL 
Soc.  {I.  c),  being  of  the  "  natural  size,"  is  about  two  inches 
in  diameter  and  half  an  inch  thick  in  the  middle.  This  con- 
sisted of  a  "  congeries  of  tubes  which  penetrate  the  sponge- 
tissue  and  open  on  its  surface,"  being,  with  their  contents, 
"  united  by  a  common  tubular  plexus  towards  the  base  of  Ae 
sponge"  ('Nature,'  I.e.). 

On  the  other  hand,  Spongicola  Jistularis  is  stated  by  Dr. 
Schulze  to  consist  of  a  series  of  branched  tubes  (?.  c.  Taf.  xlvil 
fig.  8),  opening  on  the  surface  of  the  sponge  by  one  end  (Tat 
Ixv.  fig.  1),  and  closed  or  blind  at  trie  other.  Hence  Ste- 
phanoscyphns  mirabilis  not  only  difiered  from  Sporifficola  fatsr 
tarts  in  mis  way,  but  the  former  being  in  a  "  homy  sponge" 
seems  to  intimate,  although  the  kind  is  not  mentioned,  that  it 
was  in  a  totally  different  order  from  all  those  bearing  the 
hydrozoon  so  elaborately  described  and  beautifully  illustrated 
by  Dr.  Schulze. 

In  my  own  case,  where  the  polyps  were  situated  in  the 
interior  of  the  sponge,  I  have  nothing  to  add  beyond  what  has 
already  been  stated,  '  Annals,'  L  c.  (for  the  specimen  vas 
returned,  with  all  the  rest  of  the  sponees  dredged  up  on  boari 
H.M.S.   *  Porcupine,'   to   Sir  Wyville  Thomson   last    year, 

'    Annola   '     tr/\l      iriir      rj      432)       viz       *^«*^     '*  +V»<a     Tvii'riTi'fo     Am1(^ 


Annals,'  vol.  xix. 


that  "the  minute  delicate 


polyps  were  seated  in  dilated  cavities,  apparently  of  the 
excretory  canals,  the  disk  or  head  of  each  polyp  averagiiif 
1-lOOth  inch  in  diameter,  and  supported  on  a  short  neck, 
which  ended  in  a  little  saccular  prolongation  that  was  sunk 
into  the  parenchyma  or  sarcode  of  the  sponge,  and  charged  in 
its  walls,  as  well  as  in  its  tentacles,  with  thread-cells,  &c. 
But  that  my  object  then  was  chiefly  to  show  that  the  thread- 
cells  observed  by  Eimer  in  Beniera  Jibulata  and  Desmacem 
vagabunday  Sdt.,  probably  did  not  belong  to  the  sponge,  as 
subsequently  confirmed  by  Schulze's  observations  {Lc.  p.  799), 
I  should  probably  have  paid  more  attention  to  the  strnctizre 
of  the  polyp  itself,  which,  however,  from  its  minuteness,  poai* 
tion,  and  exsertea  tentacles,  might  be  inferred  to  have  Tbefli 
a  Hydroid  rather  than  an  Actinozoid  polyp  like  that  of  Pdf 
thoa. 

Algoid  Parasites. 

Seaweeds. 
It  is  not  an  uncommon  occurrence  in  some  parts  of  the 
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^^orld  for  a  seaweed  to  become  a  pseudomorph  of  a  sponge  (to 
use  a  mineralogical  term),  in  which  the  latter,  like  a  ^*^  dis- 
solving view,"  may  be  observed  (through  different  specimens) 
to  yield  gradnally  to  the  former,  so  that,  at  last,  the  seaweed 
not  only  assumes  the  shape  of  tlie  sponge  generally,  but  that 
of  the  tbrm  and  position  of  the  vents  and  every  omer  part  of 
the  sponge  saving  the  spicules,  or  foreign  bodies  of  a  like 
nature,  wnich  thus  are  often  the  only  remaining  evidence  of 
the  kind  of  sponge  that  has  thus  been  pseudomoiphosed. 

I  noticed  this  first  in  specimens  of  Reniera  fibulataj  Sdt., 
from  Hong  Kong,  in  the  British  Museum,  wherein  parts  of 
the  sponge  itself  still  remained  to  prove  what  has  been  just 
stated )  and  since  then  several  specimens  have  been  added 
from  the  late  Dr.  Bowerbank's  collection,  that  were  obtained 
from  Freemantle  on  the  south-west  coast  of  Australia — ^which 
led  me  to  seek  for  the  seaweed  in  Harvey's  ^Phycologia 
Aostralica,'  where  I  found  it  figured  under  the  name  of 
"  Tkamnochfiium  jlahdliformej^  abo  from  Freemantle  (voL  ii. 
pL  13). 

The  fan-shaped  pseudomorphs  in  the  BritiBh  Museum 
represent  the  fig'ure,  and  bear  re  main  a  of  the  spicalation  of 
this  form  of  Echinonema  t^picum,  Cart.  MS.,  which  is  very 
common  at  Freemantle ;  another,  that  of  a  Suberite  with  pin- 
like  spicules  only  (that  is,  witliout  any  flesh- spicules)  ;  and  a 
third  bears  on  its  surface  portions  of  the  reticulated  incrusta- 
tion of  foreign  bodies  characterizing  many  of  the  Psammone- 
matouB  sponges. 

Frequently,  as  stated  by  Harvey,  on  the  more  prominent 
parts  of  this  parasitic  seaweed  may  be  observed  little  pedi- 
celled  leaf-like  expansions  or  young  fronds^  which,  when  sof- 
tened by  soaking  in  water,  present  "  tetraspores  lodged  in 
discoid  nemathecia,  in  their  substance  j"  and  thus  far  the 
reproductive  elements  of  this  Alga  have  been  discovered. 

Red  Alga  parasitic  in  Halichondria  plumosa, 
Joknsto7t. 

There  is  an  amorphous  Alga  (apparently  undeacribed) 
which  infests  some  specimens  of  Halichondria  plumosa  on 
this  coast,  consisting  of  a  pseudofrondaceoua  expansion  of 
carmine-red  cells,  which,  pursuing  in  its  growth  the  main 
branches  of  the  skeleton,  from  the  base  to  their  termination 
on  the  surface  of  the  sponge,  finally  produce  a  dark-brown- 
eoloured,  equally  amorphous,  wart-like  fructification. 

Its  cells  are  irregularly  globular,  of  a  beautiful  carmine 
colour,  and  held  together  by  a  gelatinous  membrane,  which 
not  only  grows  upwards  round  the  axis  of  the  branches  men- 
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tionedy  but  extends  outwards  laterally  for  some  distance  oyer 
the  echinating  spicules  of  which  they  are  ^respectively  chiefly 
compose37  finally  ending  on  the  surface  m  a  clathrate  struc- 
ture, which  throws  out  small,  irre^ar,  wart-like,  botnroidal 
masses  of  a  black-brown  colour  (in  sizes  below  l-36th  inch 
in  diameter).  The  latter  are  composed  of  a  crust  formed  of 
radiating  columns  of  brown  cells  in  juxtaposition  (each  column 
consisting  of  a  transparent  theca  enclosing  about  a  dozen),  con- 
taining, or  accolnpanied  by,  or  both,  globular  tufts  of  branched 
short  filaments  ot  red  cells  mixed  with  paraphyses,  the  filaments 
being  clavate  from  the  enlargement  of  the  cells  towards  the 
free  ends,  thus  becoming  terminally  (?)  sporiferous,  much  like 
those  of  Hypoghssum  Woodwardii  figured  by  Payer  (Botan. 
Cryptogamique,  1860,  p.  47,  fig.  209).  No  tetraspores  could 
be  recognized :  but  where  the  pseudofrondaceous  layer  had  left 
the  sponge  and  spread  itself  oyer  surrounding  Batanus-A.^^ 
it  presented  somewhat  the  appearance  of  Hildenbrandtia  tan- 
guinea. 

The  red  cells  of  the  thallus  are  abot^t  l-4000th  inch  in 
diameter,  and  the  brown  cells  of  the  columns  about  a  third 
smaller,  while  the  terminal  cells  of  the  branched  filaments  in 
the  "  tufts  "  are  the  largest  of  all.  The-brown  warty  firucti- 
fication  (?nemathecia)  is  surrounded  by  a  transparent  mem- 
branous enyelope ;  but  this,  as  well  as  all  the  other  structures 
that  I  haye  mentioned,  can  only  be  seen  under  the  micro- 
scope in  a  fresh  state,  or  on  soaking  in  water,  after  having 
become  dry.  The  red  colourinff-matter  of  the  cells  is  not 
afiected  by  drying,  nor  is  it  much  altered  by  the  addition  of 
liquor  potassse. 

As  this  Al^a  appears  to  be  unnamed  and  undescribed,  diis 
can  be  best  done  hj  those  who  haye  given  their  attention 
especially  to  the  subject. 

Oticillatorta, 

There  is  a  Suberite  with  pin-like  spicule  only  (that  is, 
without  flesh-spicule),  which  occurs  on  the  rocks  here  a  little 
above  low-water  mark,  in  small  thin  patches  about  half  an 
inch  in  diameter,  of  a  beautiful  cobalt-blue  colour;  and  when 
examined  with  a  microscope  the  blue  colour  is  found  to  be 
owing  to  the  presence  of  innumerable  short  separate  filaments 
of  an  Oscillatorian  alga,  which,  answering  to  the  description 
of  the  genus  HvpkeothrtXy  Kg.,  but  with  blue  granules,  from 
which  the  cobalt-blue  colour  or  the  sponge  is  derived,  might 
be  called  "/T.  cceruleay  The  filaments  vary  in  lengtn  under 
1  15f-0th  inch,  with  a  diameter  of  l-12000th  inch;  and  the 
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colour  fades  much  on  drying,  but  does  not  altogether  dis- 
appear. 

Scytonema. 

A  species  of  this  Alga  with  its  germinating  gonidia  still 
retaining  their  dark  yellowish-green  colour,  is  abundant  in  a 
specimen  of  JSpongia  otahetica  in  the  British  Museum,  about 
-which  there  are  no  remains  of  sarcode ;  so  that  it  was  probably 
after  the  death  of  the  sponge  that  this  Alga  took  up  its  abo^ 
there.  It  is  therefore  only  mentioned  here  to  show  that,  in 
describing  the  parasites  of  sponges,  the  circumstances  under 
which  they  occur  should  not  be  forgotten ;  otherwise  much 
more  may  be  set  down  than  really  belongs  to  such  parasi- 
tism. 

There  are  also  destructive  organisms  which  not  only  attack 
the  homy  parts  of  the  skeleton  out  the  spicules  themselves  of 
a  sponge  after  death,  such  as  have  been  described  and  figured 
in  the 'Annals'  for  1873  (vol.  xii.  p.  457,  pi.  xvi.  figs.  8, 9). 

Pahndla  spongiarumy  Cart. 

In  two  instances  I  have  found  at  this  place  sponges  which 
have  been  rendered  pink  hv  the  presence  of  a  little  spherical 
cell  in  great  abundance,  about  tne  size  of  the  human  blood- 

§  lobule, — ^viz.  one  in  a  specimen  of  Halichondriapanicea^  and 
le  other  in  a  specimen  of  Gliona  celata.  And  on  examining  it 
with  a  microscope,  I  find  that  one  mode  of  reproduction  is  by 
duplicate  division,  and  that  it  is  enveloped  in  a  mucilage, 
which,  as  the  Palmella  grows  and  the  cells  become  multiplied, 
thus  extends  itself  throughout  the  sponge,  and,  by  the  im- 
mense number  of  its  cells,  produces  the  pink  colour.  The 
colour  fades  to  a  certain  extent,  but  not  altogether,  on  drying, 
and  is  changed  to  green  on  the  addition  of  liquor  potassse, 
when  it  becomes  very  like  a  green  Protococcua.  While  re- 
taining the  pink  colour,  it  has  very  much  the  appearance, 
under  the  microscope,  ot  P.  nivalis^  but  is  much  smaller.  It 
averages  l-2400th  mch  in  diameter ;  and,  not  being  polymor- 
phic (that  is,  not  being  able  to  change  its  spherical  form),  it 
cannot  be  confounded  with  the  ovules  of  the  sponge,  espe* 
cially  when  of  this  size. 

?  SAPEOLBGNIEiE. 
Spongtophaga  communis^  Cart.  1871. 

This  is  a  minute,  short,  nematoid  filament,  with  a  bulb  at 
each  end,  which,  multiplying  to  an  enonnous  extent  espe- 
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cially  in  the  HirdnicB  (HircinioMi.  3rd  Group,  'Annals,'  L  c 

L136),  may,  like  the  seaweed  Tkamnodonium  jkibeUiformB^ 
some  a  pseudomorph  of  the  sponge  it  attacks,  so  as  to  be 
mistaken  for  the  sponge  itself,  as  wiU  presently  appear. 

In  1859  (Archiv  I  Anat.  n.  Phys.  Heft  iii.  p.  369,  pi.  x. 
fig.  2),  Lieberktlhn  considered  this  filament  to  be  a  character 
of  certain  JKmntiB,  which  he  called  "  Filifera ;"  and  in 
1862,  Schmidt  (Spong.  Adriat.  Meeres,  p.  30)  accepted  «ie 
character  and  proposed  for  the  genus  the  following  dia- 
gnosis : — 

'' CeraospongisB  duplici  fibraram  genere  praeditae,  tmo  crassioriiin, 
quae  inter  se  cohserentes  sceletum  proprie  fonnant,  altero  subtilis- 
simanim,  qu8B  ex  illis  provenientes  minutiasimifl  capitulis  termi- 
nantur  et  inter  se  non  implicantur." 

According  to  Schmidt  {op.  et  he,  dt,)^  it  was  observed  by 
Esper,  who  likened  it  to  "  wool ;"  but  neither  Esper  nor 
Nardo  made  it  a  "  character  "  of  Hircinia. 

In  1845  C  Annals,'  vol.  xvi.  p.  407,  pi.  xiv.  figs.  1-5)  ^I>r- 
Bowerbank  represented  it  as  a  "  most  remarkable  character  "  in 
his  genus  Stemmatumenia ;  and  in  1864,  Dnchassaing  de  Font- 
bressin  and  G.  Michelotti  partly  founded  their  genus  *'  -fWjf" 
ikerses  "  upon  this  parasite,  which  they  describe  as  '^  moniu- 
forme,"  and  figure  with  transverse  septa^  like  the  filament  of 
an  Osdllatortum  ("  Spongiaires  de  la  JMLer  CarMbe,"  L  c.  pL  i. 
F,  and  pi.  xii.  fig.  5,  &c.  species). 

In  1871  ('  Annals,'  vol.  viii.  p.  330)  I  stated  that  this  fila- 
ment was  an  Alga^  and  probably  an  Oscillatoriumy  which, 
from  its  frequently  infesting  sponges  of  different  kinds  in  all 
quarters  of  the  globe,  I  proposed  to  name  "  Sponatophaga 
communis;^^  further,  it  was  then  stated  that  "  Schmidt  (1862, 
Spong.  Adriat.  Meeres.  and  especially  with  figures  in  1864, 
Ist  supplement),  after  naving  given  a  great  deal  of  attention 
to  these  filaments,  which  have  a  ceU  at  one  end  and  a  spiral 
twist  throughout,  admits  that  they  are  different  from  the 
sponge-cell  »ar  excellence  (t.  e,  the  sponge-animal),  and,  after 
alluding  to  Kolliker's  doubt  in  1866,  viz.  whether  it  be  a  part 
of  the  sponge  or  a  parasite,  agrees  in  1870  (Atlantisch. 
Spongienf.)  with  Kolliker,  that  the  two  structures,  viz.  the 
sponge-fibre  and  the  fibrillaB,  are  different,  finally  entoig  with 
tne  expression  that,  after  much  trouble,  he  can  state  nothing 
further  respecting  the  nature  of  the  latter." 

To  this  may  be  added  Schmidt's  opinion  in  1878,  at  least, 
in  a  paper  entitled  ^^  Die  Fibrillen  der  Spongiengattung,  Fili- 
fera, Lkhn.,"  of  which  he  kindly  sent  me  a  copv  in  May  last, 
viz.  "Meine  Angabe,  dass  die  Fibrillen  von  Hornfasera  ent- 
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springen,  beruhte  aaf  Tauschung'*  (pp,  661-2),"  and,  further 
on  J  that  all  attempts  to  get  out  an  "  entire  ^*  fibril  fail.  But 
it  will  presently  be  seen,  in  the  special  description  of  Spongio*' 
phaga  communis  which  I  am  about  to  givej  that  this  haa 
been  accomplished,  although  probably  owmg  to  the  specimen 
being  more  favourable  for  the  purpose  than  any  possessed  by 
Dr.  Schmidt. 

Figures  of  the  filament^  so  far  as  it  was  known,  have  been 
given  respectively  bj  Lieberkuhn,  Bowerbankj  Schmidt,  andj 
lastlyj  by  Ducliassamg  de  Fontbressin  and  Michelottij  whose 
"  moniliFonn  '*  or  septate  character,  before  noticedj  partly  led 
me  to  tlie  idea  that  it  was  a  species  of  Oscilhiorium^  which 
further  investigation  has  not  confirmed, 

Aa  before  statedj  this  parasite  chiefly^  but  not  exclusively, 
attacks  the  Hirctnice  in  all  quarters  of  the  globe,  but  becomes 
most  remarkable  when  it  has  entirehf  replaced  the  sarcode  in 
those  great  bowl-shaped  specimens  that  come  from  the  seas 
between  the  two  Americas  and  from  the  southern  coast  of  Aus- 
tralia r^S£ectivel2\  The  specimen  represented  bjr  Duchassaing 
and  JlicTielot  C^/e,),  viz.  Folyiherses  campana^  is  not  an  un- 
common form,  wherein  the  *^bowl''  has  not  been  completed; 
wliile  there  are  large  massive  forms  also  of  this  species  of 
Hirmnia^  and  some  from  the  neighbourhood  of  Cuba,  which 
present  no  filament ;  but,  lest  it  should  be  fancied  that  these 
might  have  belonged  to  a  different  species  and  therejnre  not 
to  possess  the  filament,  it  might  be  stated  that  in  the  British 
Museum  there  are  some  "bowl-shaped''  ones  from  Australia 
which  present  nothing  but  the  original  sarcode,  and  others 
nothing  but  the  filament  respectively  covering  their  skeletons^ 
which  thus,  in  each  instanicepfetain  the  "  bowl-shaped  "  form 
of  the  original  sponge. 

Besides  thisj  it  is  abundant  in  a  specimen  of  Axinella 
faveoIartUj  Sdt.  (mihi) ,  three  feet  long,  which  came  from  the 
Levant,  and  was  presented  to  the  British  Museum  by  Admiral 
Spratt,  also  in  several  specimens  q£ Beniera^bulata^  Sdt, j  Esp6~ 
Tia^  &C.J  and  in  one  instance  even  in  the  excavat^  chambers 
of  a  Cltona  in  an  old  piece  of  stony  coral  from  Cuba,  where 
it  is  mixed  up  with  the  pin-like  spicules  of  the  species,  which 
may  be  seen  together  with  it  in  the  mounted  preparationi 

I  have  not  yet  observed  it  in  any  of  the  Rhaphidonemata — 
although,  on  the  other  hand,  the  Cavochalinida,  ex.  gr,  Tvba 
(Duch<  de  F*  et  M.),  which  also  chiefly  come  irom  the  sea& 
between  the  Americas,  are,  as  before  stated,  commonly  in- 
fested by  the  *'  isolated  sunken  polyp  "or  Palgthoa. 

Then,  again,  although  it  is  prevalent  in  several  kinds  of 
the  Psammonemata  besides  Hircinia^  it  seems  to  have  almost 
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an  antipathy  to  the  oflScinal  sponge^  in  the  midst  of  which  it 
may  be  seen  to  polymorphose  the  whole  of  the  Hircinia  (when 
the  two  have  thus  grown  together),  without  sending  a  single 
filament  into  the  officinal  sponge* 

After  these  statements  it  need  hardly  be  added  that  the 
filament  is  a  parasite  afiecting  many 
kinds  of  sponges,  and  that  therefore  it 
cannot  form  a  specific  character  of  any. 
It  will  now  be  aescribed,  then,  as  such, 
in  the  mass  or  tisstie  ana  in  the  element 
resgectivdy,  under  the  name  proposed 
fcr  It  in  187I,  viz. : — 


Spongiophaaa  communis^  Cart, 
(^ee  figure.) 

Tissue,  when  firesh,  soft,  flexible,  gela- 
tinous ;  when  dry,  papyraceous,  tough, 
and  when  torn,  in  tnis  state,  tomentose. 
Composed  of  fibrillee  replacing  partly  or 
entirely  the  sarcode  of  various  Kin<b  of 
sponges,  chiefly  the  Hircinida.  Fibril 
about  one  third  of  an  inch  long,  com- 
posed of  a  fusiform  filament  terminated 
at  each  end  by  a  bulbous  inflation  which 
is  similar:  filament  l^-6000th  inch 
broad  in  tne  centre,  diminishing  gra- 
dually on  both  sides  to  half  this  dia- 
meter at  the  extremities ;  bulbous  infla- 
tion more  or  less  ovoid  with  the  narrow 
end  towards  the  filament,  averaging  2 
by  l^-6000th  inch  in  its  greatest  dia- 
meters ;  filament  consisting  of  a  trans- 
parent sheath  filled  with  a  gelatinous 
colourless  substance  in  which  no  struc- 
ture is  visible  until  solution  of  iodine  in 
hydriodate  of  potass  is  applied,  when  it 
becomes  of  an  amber  colour,  assumes  a 
spiral  form,  and  the  whole  filament,  if 
doubled  upon  itself,  becomes  rapidly  in- 
tertwisted like  the  strands  of  a  rope, 
returning  to  its  natural  state  both  out- 
wardly and  inwardly  when  the  solution 
of  iomne  is  washed  out  with  water,  so 
as  to  reassume  its  original  appearance 
in     every    way.       Internal     contents 


(art&ciallj  arranged). 

Scale  about  l-24th  to 
l-1800th  inch. 
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slightly  issuing  from  the  broken  ends  of  &  divided  filament^ 
where  thej  contrast  strongly  with  the  colourkss  state  of  the 
sheath  under  the  application  of  the  iodine  aolution ;  sheath 
circularly  corrugated  from  retraction  at  this  part,  and  present- 
ing lines  of  corrugation  on  the  iniwr  side  of  a  bendj  but  no 
septa  internally.  Contents  of  the  bulb  apparently  the  same 
as  those  of  the  sheath  ^  with  the  addition  of  an  indistinct 
nuclear  body  surrounded  by  a  granular  plasmaj  presenting  a 
vacuole  in  the  centre,  but  very  variable  in  appearance  in  these 
respectSj  becoming  of  an  amber  colour  under  the  effect  of 
iodine,  not  purple  like  that  of  potato-starch  &c.  Filament 
sometimes  swollen  in  the  larger  part  by  a  nuclear  body  like 
that  of  the  bulb,  and,  in  like  mannerj  often  slightly  accu- 
minate  at  one  point.  When  dry,  highly  hygrometric,  twist- 
ing about  on  the  field  of  the  microscope  on  beinff  breathed 
upon,  like  the  elaters  of  an  Equw^um-B^i^  similarly  circum- 
stanced. 

Huh.  Marine.     Infesting    and   destrcying   the    Barcode  of 
many  kinds  of  sponges,  especially  the  Hirmnim, 
Loc.  Worldwide- 

Oh^,  This  parasite  is  not  a  coromensalistj  but  a  devourer  of 
its  hostj  like  the  seaweed  ThamnoclomumJlabeUtfi>rme — finally, 
in  the  Hircioidaj  replacing  the  entire  sarCK>de  so  as  (as  before 
stated)  to  present  a  pseudomorph  onti/  of  these  sponges.  Some- 
times a  few  fibrillse  are  a  little  thinner  than  the  others  in  the 
rest  of  the  mass ;  and  in  some  sponges  they  are  altogether 
thinner  than  in  others^  as  in  Sarcotragus  spiniihmiSj  Sdt., 
where  they  are  all  thinner  than  in  Hindnia  variabilis ^  Sdt.^ 
as  seen  in  the  type  specimens  of  these  sponges  ^respectively 
in  the  British  Museum  j  but  this  is  the  only  difference 'flip  t  1  ' 
have  observed  in  them  worth  noticing  in  a  developmental 
point  of  view.  The  bulb  often  varies  slightly  in  shape  j  and 
the  filament  appears  to  be  sometimes  ones  branched ;  but  in 
what  form  the  branch  terminates  I  am  not  able  to  state,  having 
only  observed  it  once ;  besides,  these  varieties  can  only  be 
viewed  as  anomalies.  Under  no  circumstances  have  I  been 
able  to  satisfy  myself  that  the  contents  of  the  filament  are 
septate.  As  with  the  smaller,  coreless,  homy  sponge-fibre,  so 
with  this  filament^  decomposition  of  the  contents  of  the  in- 
terior leads  to  the  formation  of  oleaginous  globules,  which, 
presenting  shades  of  colour  vary  in  s;  from  ochraceous  yellow  to 
rusty  red,  cause  the  tissue  formed  by  them  to  present  these 
colours  respectively. 

Although  dyeing  with  magenta  and  mounting  some  of  the 
filaments  of  a  specimen  that  I  possess  which  has  been  pre- 
served in  spirit  has  given  the  entire  form,  nothing  that  I 
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have  jet  seen  has  led  me  to  a  knowledge  of  the  mode  of  re- 
production and  development;  nor  have  I  ever  noticed  any 
more  decided  difference  in  the  size  of  the  filaments  than  that 
mentioned.  The  whole  of  this  part  remains  for  future  obser- 
vation to  determine ;  and  it  appears  to  me  that  such  informa- 
tion can  only  be  obtained  from  /tmn^sBpecimens. 

The  filament  resembles  VaiuJieria  in  its  contents  being  con- 
tinuous and  not  septate.  Vaucheria  also  presents  a  faint 
resemblance  to  it  in  the  terminal  enlargements  of  its  filament, 
which  here  are  for  reproductive  purposes;  but  there  is  no 
chlorophjl  in  Spongiophaga  communis^  and  in  no  other  respect 
is  it  like  Vaucheria, 

There  is  an  entophytic  Saprolegnious  cell  {^  Pgthxum^ 
Pringsheim)  which  oores  its  way  through  the  sheath  of 
Spiropyra^  especially  under  conjugation  of  the  latter,  and, 
entering  the  sporangium  by  tubulation,  again  becomes  inflated 
there,  nourishmg  itself  with  the  contents  of  the  sporan^um, 
and  finally  producing  a  young  brood  in  the  inner  cell  or  infla- 
tion, which  may  escape  mto  tne  sporangium  itself — or  in  the 
outer  inflation,  where  the  embryos  may  escape  into  the 
water — probably  in  these  respects  being  innuenced  by  the  best 
prospect  of  support.  Here,  of  course,  there  is  no  chlorophyl, 
and  there  are  no  septa  in  the  tubulation,  while  the  contents, 
until  they  become  differentiated  into  a  new  brood,  appear  to 
be  composed  of  structureless  transparent  plasma,  presenting 
throughout  nothing  but  an  amber  colour  on  the  application  of 
iodine. 

How  far  Spongiophaga  communis  mav  be  allied  to  the 
SaprolegniesB  I  am  not  able  to  state ;  while  its  habits  so  far 
resemble  those  of  Thamnoclonium  flabelliforme  as  to  produce 
in  some  HircinicBj  as  before  stated,  a  pseudomorph  of  the 
sponge,  in  which  hardly  any  thing  more  remains  than  the 
foreign  objects  which  formed  the  core  or  axis  of  the  homy 
fibre. 


Saprolegnious  Mycelium, 

In  1845  (^  Annals^'  vol.  xvi^  p.  405,  pi.  xiii.  figs.  1-6) 
Dr.  Bowerbank  described  a  new  genus  of  sponges  under  the 
name  of  *^  Auliskiay'*  which  was  characterized  by  the  presence 
of  "minute  csecoid  canals  radiating  from  the  fibre  m  every 
direction."  These,  however,  Schmidt,  in  his  critique  on  the 
synonyms  and  species  of  the  Kcratospongia  (Spong.  Adriat 
Meeres,  1866,  2nd  Suppl.  p.  10),  considered  algoid,  and  there- 
fore rightly  observed  that  the  genus  should  be  suppressed. 
I  had  ^o  observed  it  in  two  or  three  instances,  and  had  re- 
garded it  in  the  same  light — that  is,  of  the  same  nature  as  the 
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tortuouE,  branchedj  tubular  filament  which  sooner  or  later 
infests  almost  everj^  hard  marine  organizatiooj  both  kerataceous 
and  calcareous.  How  far  it  may  occur  after  death  I  am  not 
able  to  state  ;  but  it  is  present  in  the  fibre  of  Aplysina  capms^is^ 
Cart,  MS,  ('Annals/  1875,  vol.  xvi.  p,  192)— that  ia^  a  red- 
dishy  purple^  massive  hircinoid  pseudoceratinal  spouge  from 
Algoa  Bajj  which ,  from  the  presence  of  the  sarcodej  appears  to 
have  been  living  when  taken  up  for  preservation. 

Thus  Dn  Bowerbank's  genera  resgectivel^  viz.  ^^Ste^ama- 
tumenta^^  and  ^^  Auliskia^^  wer^teunded^on  the  presence  of 
a  parasite,  and  that  following^  viz.  "  Gartilospongia^^  {ib,  p. 
408j  pi.  xiv.  fies,  6-8),  upon  the  structure  of  a  compressed, 
circular,  cake-shaped  piece  of  bone !  Curiously  enough,  in 
examining  Dr,  Bowerbank'a  coUectioBj  the  identical  bone  haa 
come  before  me,  which  appears  to  be  the  body  of  a  fwial 
whale's  vertebra,  bearing  the  exact  dimensions  and  descnptive 
characters  given  by  Dr.  Bowerbank  (/,  €.}.  At  first  sight  it 
ia  very  much  like  the  skeleton  of  a  sponge  of  this  shape;  but 
the  odour  evolved  by  making  a  vertical  section  of  it  through 
the  short  axis,  and  the  microscopic  examination,  place  beyond 
a  doubt  its  true  nature.  As  Dr.  Bowerbank  was  a  good 
.  observer,  his  description  and  illustrations  are  valuable  irom 
their  correctness ;  but  his  inference  was  incorrect. 

Foreign  Objects. 

Although  these,  being  without  life  before  they  were  taken 
up  by  the  sponge,  cannot  be  considered  parasites,  yet  there 
is  one  which  so  frequently  occurs  in  the  Psammonemata, 
BO  like  a  mineral  product,  and  often  so  abundant ly,  that  it 
demands  a  passing  observation  here,  I  allude  to  a  little  prism 
of  C4ilcif€  banded  occasionally  with  yellow,  brown,  red,  or 
amethystine  colours,  separately  or  more  or  lesa  united  in  the 
same  prism.  It  occurs  in  these  sponges  generallyj  but  most 
plentifully  in  the  Arenosa  from  Port  Jackson  ;  and  hence  I 
thought  at  first  that  it  must  come  from  some  mineral  source 
there ;  however,  one  day  finding  groups  of  these  prisma  in  situ 
in  a  large  specimen  of  an  Espetia  from  Southern  Australia, 
which  had  also  enclosed  some  bivalve  shells  like  Crenatula 
phasiancptera^  1  was  led  to  compare  them  with  the  structure 
of  the  latter,  and  immediately  saw  that,  eveiy where,  their 
source  must  be  from  the  disintegration  of  thin  shells  like  this, 
which  are  made  up  of  similar  prisms,  coloured  in  accordance 
with  the  shells  from  which  they  are  derived. 
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Dendrites.  ^ 

Very  often,  on  old  kerataceous  fibre,  little,  colourleasj  cir- 
cular aentritic  spots  make  their  appearance  whose  structure  is 
30  minute  that  even  under  a  compound  power  of  \  inch  witi 
high  ocular  it  does  not  appear  satisfactorily.  All  that  can 
at  present  be  stated  of  them  is,  that  they  are  composed  of 
branched  filaments  which  radiate  from  a  central  poiutj  bit£ 
whether  they  are  algoid  or  fungoid,  or  what  their  real  nature 
is,  future  ol^ervation  must  determine. 

Rot. 

Lately  several  complaints  have  been  made  of  the  rapid 
washing  away  of  officinal  sponges  after  the^  have  begun  to  be 
used ;  and  on  microscopical  examination  of  such  sponc;e8  before 
and  after  they  have  been  brought  into  use,  it  would  aj^pear 
that  while  the  superficial  fibre  is  all  continuous,  that  within 
is  broken  up  into  short  pieces.  How  and  when  this  oceum  I 
am  unable  to  state,  farther  than  that^  like  dried  fish  not  pro- 
perly cured,  the  surface  mav  remain  good  while  the  in- 
terior becomes  broken  down  by  putrefaction ;  or  it  may  be 
from  some  chemical  substance  used  in  preparing  them  for 
sale,  which  has  not  been  thoroughly  washed  out  from  the 
interior;  but  the  surface  remaining  sound  in  each  instance 
would  ensure  their  sale  until  the  unfortuate  purchaser  finds 
out  that,  after  a  little  usage,  they  become  reduced  to  nothing, 
and  that  the  soundness  was  merely  superficial.  Perhaps  the 
best  test  of  a  sound  spon^  is  the  extent  to  which  it  expands^ 
and  vice  verad.  after  having  been  filled  with  water.  Tliosc 
which  are  broken  down  in  the  interior,  not  having  the  same 
amount  of  resiliency  as  the  rest,  will  probably  vair  little  in 
size  by  the  change.  (For  an  excellent  account,  with  illustra- 
tion, of  the  mode  in  which  the  officinal  sponge  is  obtained  in 
the  Levant,  see  *  Travels  and  Researches  m  Crete/  by  Captain 
(now  Admiral)  T.  A.  B.  Spratt,  R.N.,  C.B.,  F.K.S.,  &€,, 
vol.  i.  chap.  XX.  p.  215,  1865 :  Van  Voorst.) 
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BREEDING    OP   ANOPHELES  QUADRIMACULATUS    IN    DEEP 
WATER  AND  AT  A  DISTANCE  FROM  SHORE.' 

By  H.  R.  Caetib^  Assistant  Surgeon  General  .United  States  Public  Health  Servioe. 

Tt  is,  generally  stated  that  Anopheles  do  not  breed  in  deep  water 
or  at  a  distance  from  shore.  This  is  usually  true  because  (1)  such 
water  does  not  furnish  food  for  the  larv»:  (2)  they  are  drowned 
by  wave  action;  and  (3)  they  are  eaten  by  fish. 

In  the  course  of  malaria  surveys  made  by  the  United  States  Public 
Health  Service  near  the  United  States  Marine  Barracks,  Quantico, 
Va.,  in  September,  1917,  the  contrary  was  found  to  be  true. 

Examination  up  to  July  29  had  shown  no  production  of  Anopheles 
in  either  Quantico  or  Chappawampsic  Creek  and  no  production  of 
A.  qwadrimaeiUatas  anywhere  except  in  pools  near  the  mouth  of 
Creek  No.  1.  Since  this  was  scanty  and  had  not  been  found  up  to 
July  16,  it  was  feared  that  this  species  would  appear  in  Quantico 
and  Chappawampsic  Creeks  as  the  season  advanced.  Being  large, 
these  creeks  would  warm  up  more  slowly  and  hence  breed  later  than 
small  pools,  and  this  species  is  not  an  early  breeder. 

On  September  3  an  examination  was  made  of  a  number  of  houses 
at  Quantico  and  A.  ^pmdnmacuUUus  were  found  in  them  in  such 
number  and  distribution  as  to  indicate  an  important  source  to  the 
noitbeast  of  the  village.  In  addition  442  mosquitoes  were  taken  in 
an  isolated  group  of  tents  one-third  mile  distant  from  the  lower 
part  of  the  Chappawampsic.  No  other  water  not  under  control  was 
within  a  mile. 

Examination  of  Quantico  and  Chappawampsic  Creeks  was  made 
by  boat  by  Mr.  Messer  of  the  Virginia  State  Board  of  Health  and 
myself.  In  both  creeks  there  were  large  masses,  acres  in  extent,  of 
^^floatage''  over  the  wild  celery  {Vallisneria  spiralis). 

This  plant  was  growing  in  water  from  2i  feet  to  over  6  feet  deep 
and  extended  in  places  from  one-quarter  to  possibly  one-half  mile 
from  shore.  Its  long  blades  floated  just  level  with  the  surface  of 
the  water  rising  and  falling  with  the  tide  and  pointing  down 
the  current.  The  "floatage''  was  formed  mainly  of  the  broken 
pieces  of  these  blades — they  are  quite  fragile — and  an  enormous 
lamount  of  pollen  of  the  same  plant;  it  was  then  in  flower.     In  a 
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few  places  the  "floatage"  was  bound  together  by  a  growth  of  i 
but  mainly  adherent  without  it.     In  these  creeks  there  was 
heaviest  breeding  of  Anopheles  quadrimaculatua  I  have  ever 
over  a  large  area.    The  patches  of  "floatage"  were  measurable) 
acres  and  fractions  of  an  acre  rather  than  in  square  yards. 
Quantico  Creek  they  were  at  both  sides  of  the  channel,  but 
within  300  feet,  say,  of  the  shore.     In  Chappawampsic  Creek 
were  mainly  near  the  mouth  and  on  the  side  next  to  the  ca 
Here  they  were  within  half  a  mile,  maybe  less,  of  the  tents  in  wh 
we  found   the  Anopheles   and  were  most  probably  their  son 
Quantico  Creek  is  about  a  mile  wide  where  this  "floatage" 
found.    Chappawampsic  is  about  1  f  or  2  miles  wide  at  its  mouth, 
estimated  the  average  number  of  larvsB  per  dip  at  8,  but  one  dip 
took  52.    They  were  of  all  sizes,  and  pupse  were  also  present 
addition  to  the  breeding  in  this  "floatage"  there  was  breeding iij 
some  of  the  lotus  beds,  where  the  leaves  of  this  plant  fell  into 
water  and  adhered  together  as  they  decayed.     Where  the  leaf  st 
up  above  the  water  there  was  no  breeding.     The  same  condiUo 
breeding  in  floatage  in  deep  water,  had  been  noted  on  Broad  Rif 
S.  C,  and  other  places  in  our  work  on  Impounded  Waters,  but  ( 
so  spectacular  as  this. 

In  all  of  these  cases  the  matting  of  the  "floatage"  prevented  I 
breaking  of  the  waves,  which  passed  through  it  in  long  smo 
swells,  and  furnished  a  perfect  protection  against  fish.     It 
also  have  provided  a  good  food  supply. 

The  problem  of  the  control  of  this  breeding  is  a  very  difficult  ( 
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bether  further  experimentation  is  desirable  before  we  accept  with- 
reserve  the  Stegomyia  fasciata  contaminated  by  a  patient  sick  of 
)w  fever  as  the  only  natural  means  of  conveying  yellow  fever  may 
question,  yet  I  think  that  the  argument  for  its  being  in  nature  eou- 
jd  only  by  a  host,  and  doubtless  a  mosquito  host,  is  strong.  It  is 
med  that  there  is  no  question  that  it  may  be  thus  conveyed. 
Analogy :  Of  such  diseases  as  have  been  fully  investigated,  all 
are  conveyed  from  living  hosts  are  caused  by  animal  parasites. 
)  of  these  diseases  each  one  is  conveyed  (in  nature)  only  by  m^am  of  a 
of  a  given  genus. 

Agreement  of  facte  observed  about  the  propagation  of  yellow  fever 
i  occurs  in  nature  with  the  necessary  deductions  from  the  theory  of 
ireyance  by  this  host. 

0  The  fact  that  the  disease  is  not  directly  propagated  from  the  sick 
ie  well,  that  it  is  propagated  only  by  means  of  an  infected  environ 
it. 

0  That  a  man  sick  of  yellow  fever  may  infect  his  environment. 
')  The  existence  of  *'  infectible  '^  and  **  noninfectible  "  territory.    («) 

^n  "infectible"  place  is  one  which,  if  cases  of  yellow  fever  be  introdaced  thereiu, 
naes  infected— 7!.  e.,  capable  ot  indacing  yellow  fever  in  those  who,  susceptible  to 
disease,  visit  or  live  there.  A  **  noninfectible  '*  place  is  one  which  will  not  becoine 
5ted  even  if  cases  of  yellow  fever  be  introduced.  In  such  a  place  yellow  fever  ia 
a  transmissible  disease.  The  theory  of  conveyance  by  a  host  would  explain  the 
<rence  by  the  presence  of  the  proper  host  {Stegomyia  fasdata)  in  the  one  and  its 
nee  in  the  other. 
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To  me  the  mass  of  this  evidence  is  sufficient  to  be  oonrincing,  and  I  eount  it 
that  baggage  from  Havana  and  Vera  Cmz  will  not  convey  yellow  fexer  directiyto 
pie  after  the  voyage  to  New  York  or  Spain,  thos  that  yellow  fever  is  not  oia\cj«^' 
moeqnitoee  carried  in  such  baggage. 

Whether  this  time  element  is  necessary,  of  coarse,  is  not  determined  by  then 
vations.  but  it  is  a  factor  in  them. 

With  the  above  should  have  been  considered  in  addition  from  ll^"! 
to  200,000  persons,  troops,  and  families^returned  from  Cababy  ti 
at  the  end  of  the  war,  with  baggage  and  equipment 

It  is  known  that  yellow  fever  is  conveyable  from  the  sick  only 
means  of  an  infected  environment.     The  contrary  has  been  the  tea.( 
of  the  conveyance  from  fomites.     That  it  can  be  directly  conveyed 
man  from  infected  fomites  is  the  doctrine  which  has  been  taught  \^^ 
who  have  held  to  conveyance  by  fomites.     All  the  iustanoen  reportrfj 
of  ex)nveyance  by  fabrics,  of  which  I  have   cognizance,   are  ^\VViJ 
explicitly  ascribed  to,  or  are  explicable  by,  this  direct  couveyanet] 
Now,  if  the  "infected"  fabrics  can  convey  yellow  fever  directfyKfs 
obviously  they  will  convey  it  to  susceptible  people  who  come  into  diredj 
contact  with  them  in  any  place,  whether  the  locality  be  '*infecl\\>\t* 
or    '*noninfectible."     Therefore,  as  against  the  possibility  of  dired 
conveyance  of  yellow  fever  from  fabrics  to  man,  the  data  from  "S^rf 
York  and  from  Spain,  which  I  have  given  above,  if  conclusive  for  tboa^ 
places,  are  conclusive  against  such  conveyance  in  places  known  to 
** habitually  infectible." 

As  to  the  positive  instances  of  conveyance  by  baggage  which  have 
reported,  none  that  I  have  been  able  to  inquire  into  personally,  certain) 
exclude  this  method  of  conveyance.  The  reporter  begins  (.as  I  did)  ^1 
the  assumption  that  yellow  fever  is  conveyed  by  fomites,  and  as  soon  as 
can  show  the  inti^oduetion  of  fomites  from  an  infected  place,  he  is  satisfiecl' 
He  looks  no  further  for  any  other  source  of  infection.  Strange  to  say 
the  best  attested  cases  I  have  come  across  have  not  been  those  of  convej 

nee  by  pocked  baggage,  but  by  clothing  warn  an  thepersanj  sometimes  ft 

number  of  miles,  or  hours  through  the  sun  and  air,  which  is  again 
*11  other  experience  of  this  disease.  Of  the  older  reported  cases  I  ba 
*  ,  .  ^  gay ;  I  can  not  examine  them ;  only  as  none  of  the  mode 
°^  hich  I  have  been  able  to  inquire  into  clearly  exclude  other  mea 
^f  ^   veyance,  it  is  fair  to  at  least  doubt  if  the  older  reports  are   imp' 

^?r    it  is  common  sense,  that  when  there  is  a  great  mass  of  ne^^ra^t 
a  subject,  air  tending  one  way,  we  may  not  a,ooepv 


moderate  i 


testimony  on  -  ?'   f^p^gjtive  evidence  in  rebuttal  unless  its  datcM.  l^^  c 
ate  ^^^'J"        ,     evidence  of  the  Cuban  and  Mexican  bag-^agit 
dusive,  and  I  thmK/^^^^  ^^  ^^^^^ 

or 


jgh  for  this  rule  to  apply. 


great  enougn  w  ^^gunient  for  conveyance  by  fabrics  is  ic 

Note,  too,  that  I  ^^^^  ^^^  u  there  was  no  possible  soure^ 

negative  one.     ^^^'^.^^  ?>     He  means  that  he  knows  of  nc^      otJt 
fection  except  the  fomites. 
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Exactly  the  same  argument  was  used,  and  logically,  for  the  spontaneous 
origin  of  yellow  fever.  Cases  were  cited  for  which  no  exposure  t-o  any 
source  of  infection  could  be  made  out,  and  the  statement  was  made  that 
there  woa  no  exposure.  From  this,  if  admitted,  the  admission  of  the 
^^spontaneous  origin"  of  the  case  was  a  necessary  consequence.  These 
cases  were  (indeed  are)  not  a  few.  They  were  reported  with  as  much 
detail,  and  with  as  much  care,  and  by  as  good  men,  as  those  for  which 
DO  exposure  except  to  fomites  is  known.  The  argument  for  the  spon- 
taneous origin  of  yellow  fever,  and  that  for  its  conveyance  by  fomites, 
both  depend  on  our  accepting  that  there  were  no  exposures  unknown 
to  the  reporter. 

I  think  then  we  may  reject  the  conveyance  by  fomites  as  not  proven, 
and  say  that  there  is  no  good  evidence  in  rebuttal  of  conveyance  save 
by  a  host. 

Now,  let  us  look  at  this  evidence.  The  argument  from  analogy,  in 
this  ease  has  great  weight.  The  presumption  that  it  creates  is  strong. 
For  the  second  argument.  It  is  indirect  evidence,  of  course,  yet  it 
is  the  kind  that  we  accept  for  the  the  theories  of  the  causation  of  other 
kinds  of  natural  phenomena.  That  the  deductions  from  the  theory 
agree  with  the  observations  of  the  phenomena  is  the  only  evidence  we 
have  for  the  doctrine  of  universal  gravitation,  of  the  vibration  of  light, 
of  the  conservation  of  energy,  etc.,  which  physicists  hold  as  beyond 
cavil.  It  is  true  we  have  been  able  to  apply  mathematics  to  these 
theories,  and  that  the  chain  of  phenomena  which  we  can  thus  compare 
is  much  greater  than  we  have  in  this  instance ;  yet  I  think  that  we 
can  fairly  claim  that  in  our  case  all  the  phenomena  which  we  have  fully 
examined  agree  with  the  deductions  from  the  theory  and  none  disagree, 
and  the  principle  of  deciding  on  the  truth  of  the  theory  is  the  same.  I  think 
then  that  the  evidence  (presumptive  only)  is  good,  that  the  only  means 
of  conveying  yellow  fever  is  by  means  of  a  mosquito  host. 

This  evidence  is  indirect  and  presumptive  only.  Yet  it  seems  easy 
to  obtain  surtie  direct,  although  negative,  evidence — i.  e.,  to  show  that 
other  methods  (besides  the  host)  do  not  convey  infection.  Could  we 
show  that  no  other  methods  ever  convey  infection  it  would  be  a  demon- 
stration. 

To  look  at  the  matter  broadly,  there  are  usually  three  atria  of  entrance 
of  au  infection :  (1)  By  the  alimentary  canal ;  (2)  respii*atory  tract,  and 
(3)  abraided  or  punctured  integument.  For  yellow  fever  the  first  is 
not  accused.  The  negative  evidence  against  conveyance  by  drinking 
water  is  overwhelming,  and  while  that  against  foods  is  less  so,  still  it  is 
great,  and  there  is  no  evidence  whatever /or  it  is  so  far  as  I  know,  and 
no  one  claims  it. 

To  exclude  the  second  one.  If  we  could  place  a  certain  number  of 
people  in  an  environment  infected  with  yellow  fever — i.  e.,  an  environ- 
ment in  which  cases  of  yellow  fever  were  being  contracted  (not  simply 
where  such  eases  existed),  living  in  all  respects  like  those  who  are  con- 
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tracting  the  disease,  but  protected  against  mo^^quitoes,  and  these  people 
should  fail  to  contract  the  fever,  it  would  be  evidence  that  the  singk 
factor  present  in  the  case  of  those  contracting  the  fever,  but  absent  in 
their  own — i.  e.,  the  mosquitoes  puncturing  the  skins  of  one  set  and  no? 
of  the  other,  was  the  cause  of  the  diflferent  results  in  two  sets  of  x>eoplp. 
I  say  **  evidence,''  and  this  evidence  would  be  convincing  in  proportion 
to  (1)  the  degree  of  infection  of  the  premises  as  shown  by  the  propor- 
tion of  those  entering  them  who  contracted  the  disease  and  (2)  the 
number  of  susceptible  people  exposed  and  the  length  of  their  exposure. 
It  is  somewhat  strengthened  if  these  same  people  who  escape  afterward 
develop  fever  from  mosquito  inoculation;  but  this  is  not  neoessarjif 
enough  people  are  subjected  to  the  experiment  Such  evidence  wonld 
never,  strictly  speaking,  be  proof;  yet  could  such  an  experiment  be 
made  in  a  house  like  the  Grey  House,  at  Orwood,  in  1898,  where  of 
32  x>eople  who  entered  the  house,  some  only  to  stay  a  few  hours,  SI 
developed  yellow  fever  from  that  exposure,  the  exposure  of  a  very 
moderate  number  of  people,  not  immune  to  yellow  fever,  thus  isolate 
from  mosquitoes,  would  be  convincing  to  me.  I  can  conceive  of  no 
other  test  which  will  direcUy  show  that  conveyance  of  yellow  fever  doe 
not  take  place  by  the  respiratory  tract. 

We  have  seen  that  the  theory  of  convevance  by  a  host  explains  all 
the  facts  which  we  know  of  the  conveyance  of  yellow  fever.  Does  anj 
other  theory  also  explain  them!  If  so,  it  also  has  a  right  to  be  con- 
sidered. 

It  is  proven  that  yellow  fever  is  not  in  nature  transmitted  directly 
from  the  sick  to  the  well.  It  is  propagated*  from  the  sick  man  by  bi^ 
infecting  his  environment,  from  which  only  is  it  contracted  by  others 
exposed  thereto.  This  is  nowise  in  accord  with  the  methods  of  con 
veyance  of  known  bacterial  diseases,  all  of  which  are  conveyed  by  mate- 
rial directly  from  the  patient  inhaled  or  ingested  by,  or  (as  with  leprosy) 
applied  to  an  abraded  surface  of,  the  one  who  receives  the  infection. 

From  this  it  is  a  necessary  deduction  that  the  disease  is  not  in  nature 
propagated  by  material  conveyed  directly  from  the  sick  to  the  well; 
that  some  material  after  leaving  the  body  of  the  patient  undergoes  somf 
change  outside  of  his  body,  and  after  this  change  produces  yellow  fever 
in  one  susceptible  to  that  disease. 

This  change,  which  takes  place  outside  of  the  body  of  the  sick  man. 
may  be  : 

A.  A.  change  in  physical  condition  of  the  excretion  containing  the 
microorganism  rendering  it  able  to  reach  the  proper  atrium  for  the 
infection  of  others.  Analogous  to  the  drying  and  pulverization  of 
tubercular  sputum,  etc. 

B.  The  infection  of  a  host,  by  which  host  (or  its  offspring)  the  micro- 
organism is  transmitte<l  analogous  to  the  transmission  of  malarial  fever 
or  the  Texas  fever  of  cattle.  This  may  involve  no  change  in  the  organ- 
ism itself.     Jt  may  sim|)ly  plnce  the  organism  in  a  position  to  ent^er  the 
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hninan  organism  by  the  neoessary  atriam,  as  directly  into  the  circala- 
tion  or  lymph  spaces.    Of  coarse  it  does  not  negative  sach  change. 

G.  A  change  in  the  microorganism  itself,  it  undergoing  development 
outside  of  the  haman  body  into  some  stage  different  from  that  in  which . 
it  leaves  the  body.  This  last  has  been  the  theory  accepted  by  most  of 
the  writers  who  have  considered  this  sabject,  but  there  is  no  analogy 
with  the  propagation  of  any  other  disease,  so  far  as  is  known  to  the 
writer. 

No  other  hypothesis  is  to  me  conceivable. 

Also  it  is  proven  that  not  all  environments  become  infected-— i.  e., 
capable  of  indndng  yellow  fever  in  those  exjKysed  in  them  by  the  pres- 
ence of  i)eople  sick  of  yellow  fever ;  that  there  are  places  which  become, 
habitually  become,  infected  if  cases  of  yellow  fever  be  introduced  at 
certain  seasons  of  the  year  and  others  which  do  not  and  into  which  the 
introduction  of  such  cases  causes  no  infection  of  the  environment. 

Certain  conditions  of  the  environment,  then,  even  in  the  presence  of 
the  yellow-fever  patient,  are  necessary  for  it  to  become  infected.  Besides 
temperature,  moisture,  and  altitude,  there  are  others  of  which  we  are 
ignorant,  and  many  localities  habitually  have  not  received  infection 
from  the  presence  of  the  sick,  although  there  are  no  differences  in  soil 
or  climate,  which  we  could  appreciate,  between  these  localities  and 
others  that  did  so  become  infected. 

This  quality  of  a  place,  ite  being  infectible  by  yellow  fever,  some- 
times, probably  frequently,  varies  from  year  to  year.  Cases  of  yellow 
fever  may  be  introduced  some  summers  v^ith  impunity,  and  in  others  in 
the  same  place  spread  on  introduction.  Compare  the  results  at  Fer- 
nandina  in  1876  and  1877. 

Now,  of  the  three  hyposeses,  A,  B,  and  C,  the  first  is,  I  think,  not 
compatible  with  what  is  known  of  the  infectibility  of  places,  and  which 
is  80  well  known  that  we  have  only  alluded  to  it  above.  It  is  not 
reasonable  that  the  conditions  which  determine  the  physical  condition 
of  the  infective  material  should  be  those  that  we  know  to  influence  the 
infectibility  of  places,  or  that  they  should  be  so  elusive  to  meteorologi- 
cal tests  as  the  latter  have  proven. 

The  third  is  negatived  by  the  proven  fact  (Reed  and  Carroll)  that  the 
blood  or  serum  of  a  yellow-fever  patient  injected  hypodermatically  into 
a  well  man  will  produce  the  disease  in  him.  The  microorganism  then 
exists  in  the  blood  of  the  patient,  and  consequently  in  the  bloody  mate- 
rial extruded  from  him  (gums,  etc.)  in  a  form  capable  of  producing 
the  disease.  No  change  of  development  is  necessary  if  it  can  only  be 
introduced  into  the  circulation  directly. 

The  second  hypothesis  of  the  three,  which  alone  seemed  admissible, 
is  then  the  only  one  not  incompatible  with  the  facts  which  we  know  of 
the  propagation  of  yellow  fever,  and  we  have  seen  previously  that  it  is 
entirely  compcUtble  with  them. 

5  SEC.  c. 
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To  sum  up  : 

For  the  belief  that  yellow  is  conveyed  in  nature  arUy  by  a  host 
and  doubtless  a  mosquito  host,  we  have — 

1.  The  analogy  of  other  diseases  conveyed  by  insect  hosts. 

2.  That  all  facts  observed  about  the  propagation  of  yellow  fever  agree 
with  the  necessary  deductions  of  this  theory. 

3.  No  other  theory  explains  all  the  facts  observed  of  its  propagation 
The  second  postulate,  may  be,  I  think  should  be  tested  further  by  the 

collection  of  other  facte  to  be  compared  with  the  theory  ;  possibly  (») 
the  lines  given  above,  for  obtaining  direct  negative  evidence  about  this 
theory  of  conveyance.  Yet  the  evidence  already  extant  seems  to  tbe 
writer  convincing  and  he  is  convinced  that  yellow  fever  is  conveyed  in 
nature  only  by  a  mosquito  host  of  a  particular  kind  or  kinds. 
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EFFECT  OF  ANOPHELES  PUNCTIPENNIS  ON  THE  NATDSAl 
CONVEYANCE  OF  MALARIAL  FEVER.' 

By  H.  B.  CAMan,  AHjsUnt  Sqrpop  Qutm^  iJult^SttAm  PDUi0  BmdUiStniA 

There  is  no  question  that  A,  punctipennis  is  capable  of  conveying 
malarial  fever.  King  fifst  (1915)  showed  that  mosquitoeB  of  \hk 
species  were  readily  infectible  and  that  the  malaria  parasite  unde^ 
went  complete  sporogenous  development  in  them.  Mitzmain  latei 
(1916)  produced  malarial  fever  in  men  by  the  bites  of  infected  mos- 
quitoes of  this  species.  To  what  extent  they  convey  malaria  x% 
nature,  however,  is  not  determined. 

It  has  been  shown  (Public  Health  Bulletin  No.  79)  that  this  mos- 
quito is  rarely  found  in  residences — ^houfies  occupied  by  men— in  the 
day  time.  Where  both  species  are  breeding  to  the  same  extent  i. 
quadrinuiculatus  is  found  in  such  houses  in  far  greater  numbers  &aa 
A.  puncHpennis.  If  this  is  because  A.  puricdpennis  do  not  entertba 
residence  to  feed,  it  would  imply  that  they  are  less  efficient  as  vec- 
tors of  malaria  than  A.  qvxidrimaciUaiiLS.  It  may  be,  however,  that 
they  enter  residences  at  night,  feed  and  leave  before  morning.  Such 
evidence  as  we  have  is  against  this,  but  it  is  not  enough  to  be  ood' 
vincing.  It  was  purposed  to  determine  this  point  last  summer,  bul 
owing  to  the  war  this  study  could  not  be  carried  out.  Indeed,  ob8c^ 
vations  to  determine  the  general  problem  '*To  what  extent  is  i. 
puncHpennis  a  vector  in  nature''  had  been  planned  from  several 
sides,  biological  and  epidemiological,  but  were  necessarily  abandoned 
when  the  extra-cantonment  work  was  taken  up.  The  foUowiig 
epidemiological  observations,  however,  bearing  on  this  subject,  ^re 
made: 

A  malaria  survey  was  made  in  August  1917  of  Camp  Meade,  Md- 
and  its  environment — about  18  square  miles.  Eight  residences  gavi 
a  history  of  malarial  fever  in  1916  and  1917  at  four  places.  Examini 
ion  of  74  places  breeding  Anopheles  showed  5  of  them  producing  i 
quadrimaculatus  or  A.  crucians.  The  remaining  places  were  breed 
ing  only  A,  punctipennis,  Punctipennis  were  also  found  in  three  o 
the  other  places  with  the  other  species. 

Note  that  malaria  was  reported  in  houses  near  all  the  plawi 
producing  Anopheles  quadrimaculatus  or  crucians  except  one.'   0 


I  Reprint  from  the  PubUe  Health  Reports,  vol.  33,  No.  16,  Apr.  19, 1918,  pp.  572-575. 
s  There  was  a  house  near  this  place,  bui,  as  It  was  not  numbered  on  our  working  map,  it  probaUr  * 
not  visited  or  there  was  no  one  at  home  when  it  was  visited. 
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some  300  houses  where  the  malaria  history  was  taken,  the  great 
majority  of  which  were  near  placee  producing  punctipennis,  only  one 
reported  malaria.  The  country  was,  as  seen  from  the  number  of 
boiises,  rery  thickly  settled,  mainly  by  whites,  and  in  the  part  most 
thickly  settled  the  breeding  of  Anopheles  (punctipeimis)  was  as 
general  as  I  have  ever  seen.  I  don't  mean  as  profuse,  although  it 
was  free  and  in  places  profuse. 

It  is  obyious  Uiat  the  diagnosis  of  malaria  based  on  the  statements 
of  patients  can  not  be  accepted  without  reserve,  but  at  four  of  these 
houses  (all  near  breeding  places  of  A.  quadrimaculatus  or  A.  crucians) 
the  history  of  repeated  chills  and  fevers,  given  by  intelligent  people, 
was  very  clear,  and  Derivauz  states  that  he  found  a  number  of  such 
cases  (in  1915)  near  the  other  place  breeding  quadrimaculatus.  The 
statement  of  those  claiming  Ireedom  from  malaria  can,  I  think,  gen- 
erally be  accepted,  as  it  involved  freedom  from  any  kind  of  sickness. 
The  census  of  the  houses  was  made  by  the  State  board  of  health,  but 
special  inquiries,  at  five  of  the  houses,  were  made  by  myself. 

In  this  locality,  then,  the  production  of  A.  punctipennis  in  large 
number  and  adjacent  to  many  white  people  was  not  associated  with 
malarial  fever,  while  that  of  A,  quadrimaculatus  and  A.  crucians  was. 

This  may  be  correlated  with  our  observations  at  Greenville,  S.  C, 
in  1914  and  1915.  In  June,  August,  and  September  a  stream  run- 
ning through  the  heart  of  this  town  was  absolutely  swarming  with 
A.  punctipennis  larvae  and  the  imagos  were  abundant  in  culverts, 
spring  incloBures,  etc.  Yet  Greenville  was  practically  free  from 
malaria.  There  was  some  malaria,  but  it  was  scarcely  a  sanitary 
problem.  The  same  was  true  of  Rock  Hill,  S.  C. :  a  large  production 
of  A.  punctipennis  and  only  a  very  moderate  amount  of  malaria. 
The  same  appears  to  be  true  of  the  country  around  Atlanta.  Grimm, 
of  the  Public  Health  Service,  states  that  in  a  large  number  of  blood 
specimens  examined  at  Spartanburg,  S.  C,  during  two  and  one- 
half  years,  he  failed  to  find  the  malaria  parasites  except  in  cases 
thdi  had  recently  come  from  malaria  sections.  Yet  Le  Prince  reports 
A.  punctipennis  breeding  freely  in  this  section  last  fall,  and  I  think 
this  was  true  in  1914  also. 

During  the  investigation  of  impounded  waters  some  country 
neighborhoods  were  found  with  a  large  number  of  punctipennis  and 
only  a  moderate  amount  of  malaria,  contrasted  with  conununities  in 
which  quadrimaculatus  was  prevalent  and  malaria  decidedly  common. 
For  instance,  a  survey  of  the  Valley  of  Broad  River,  S.  C,  from 
Dawkins  to  Blair,  was  made  by  Griffitts  in  1916.  Punctipennis  was 
breeding  freely  in  all  of  this  section,  which,  however,  was  not  con- 
sidered as  malarious  (measured  by  the  standard  of  this  section) 
except  at  the  Buckhead  Settlement.  Here  it  was  prevalent,  noto- 
riously so,  and  here  A  quadrimaculatus  was  breeding  freely  in  some 
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large  ponds.     More  imagoes  of  this  species  were  taken  in  the 
bouse  examined  at  Buckhead  than  in  the  12  dairs'  work   in   It 
punctipennis  district.     Several  somewhat  similar  instances  conld 
given  from  these  investigations.     Obserrations  consistent  with 
above  have  been  made  at  other  places. 

I  have  never  found  malaria  prevalent  where  only  punctipeni 
was  breeding,  but  Bnmifield  of  Virginia  has  reported  quite  an  on 
break  of  malaria  where  this  was  the  only  species.     There  was  also  j 
sharp  epidemic  at  Greenville,  S.  C,  in  1912,  although  wliether  pun^j 
tipennis  was  the  only  form  then  present  is  not  kno^sTi, 

The  above  report  of  conditions  about  Camp  Meade  is  made  so  till 
other  men  may  be  encouraged  to  record  observations  of  similar  (c 
contrasting)  conditions,  i.  e.,  the  relation  of  the  prevalence  of  A,  puti 
tipennis  to  the  presence  or  absence  of  malarial  fevers.     The  de6nil 
determination  of  the  efficiency  of  this  species  as  a  vector  in  vai^ 
compared  with  A.  quadrimaculaius  and  A.  crucians,  is  of  very 
importance  to  the  sanitarian.     If  it  is  not  a  vector  of  serious  sa 
importance — for  which   there  is  certainly  some  evidence — we 
avoid  undertaking  the  very  large  amount  of  work  required  for 
control  of  its  production.     Lts  breeding  habits  are  quite  differen 
from  those  of  A.  quadrimaculaius  (and  to  a  lesser  d entree  from  those^ 
of  A.  crucians)  both  in  character  of  place  and  in  season^  and  specii 
measures  are  required  for  the  control  of  this  specie^  not  needed  U 
the  others.     Over  the  whole  United  States  the  cost  of  these 
other  measures  for  controlling  punctipennis  would  tun  into  mz 
Qiillions  each  year,  which  should  not  be  expendeil   if  the   mail 
averted   by    them — for   punctipennis   unquestionably    4!qos    cam 
some  malaria — causes  less  loss  than  would  the  expense  of  ave 
it.     To  spend  a  doUar  in  sanitation  and  get  less  than  one  hiinc 
cents'  benefit  is  not  only  bad  business,  but  bad  sanitation 

To  what  extent  each  of  the  three  species  of  Anopfieles  most 
men  east  of  the  Rocky  Mountains,  A.  quadrimaculatiis.  A. 
and  A,  punctipennis y  is  a  factor  in  the  natural  conveyance  of  mi 
is  possibly  the  most  important  of  our  field  problems. 
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4  SCREENING  AS  AN  ANTIMALARIAL  MEASURE. 

methods  of  screening  judged  to  be  the  best.  That  such  a  paper  is 
advisable — ^nay,  necessary — is  evidenced  by  the  fact  that  the  writer 
has  seen  no  single  house  perfectly  screened  against  Anopheles  mos- 
quitoes since  he  left  the  Canal  Zone,  and  he  has  seen  and  examined 
many. 

There  are  certain  disadvantages  connected  with  screening,  some  of 
which  are  inherent  and  some  due  to  faulty  methods  of  application. 
Screens  (1)  keep  out  the  air;  (2)  prevent  the  use  of  the  window 
openings  to  throw  things  out;  (3)  make  going  through  the  doors  more 
troublesome;  (4)  are  troublesome  to  keep  closed;  and  finally  (5)  are 
an  item  of  cost.  I 

Screening  properly  planned  should  avoid  these  disadvantages  as 
much  as  is  compatible  with  efficient  protection  against  mosquitoes 
and  proper  planning  will  minimize  them.  ' 

Openini^s  to  be  Screened. 

The  openings  to  be  screened  are  of  three  kinds:  Verandas,  doore, 
and  windows,  and  screening  is  differently  applied  for  the  three. 

For  verandas  the  screening  is  stationary:  For  doonsr  the  screens 
swing  on  hinges  like  doors:  For  windows  they  are  stationary,  swing- 
ing on  hinges,  or  sliding  up  and  down,  as  the  case  may  be. 

Unless  deterred  by  cost  every  house  furnished  with  a  veranda  should 
have  that  veranda  screened,  or  a  part  of  it  at  any  rate.  Of  coiUBe,  the 
veranda  need  be  screened  only  if  it  is  used  for  a  sitting  room  in  the 
evening.  But  this  is  an  almost  universal  practice  in  malarial  dis- 
tricts during  much  of  the  malarial  season.^ 

The  screening  of  a  veranda  is  costly  because  it  takes  a  considerable 
quantity  of  netting.  Since  this  netting  is  fastened  on  permanently 
it  is  exposed  to  weather  the  year  round,  instead  of  being  housed  during 
the  winter,  as  is  the  case  with  detachable  screens,  and  hence  does  not 
last  as  long.  There  is,  however,  no  expense  for  frames  and  hardware 
as  for  window  Und  door  screens,  and  such  doors  and  windows  as  open 
on  the  veranda  need  not  be  screened.  On  the  Isthmus,  where  labor 
was  high  and  where  all  screens  must  remain  in  place  12  months  in  the 
year,  it  was  considered  almost  as  cheap  to  screen  the  verandas  as  to 
screen  the  doors  and  windows  opening  on  them.  In  the  United  States 
this  would  not  be  true  and  the  expense  of  screening  verandas  will  fre- 
quently be  deterrent.  Yet  where  it  can  be  done  the  added  comfort 
and  safety — ^for  the  veranda  will  be  used  as  a  sitting  room  at  nights 

1  Observation  during  the  year  1916  (LePrlnoe  and  Oriffitts)  showed  that  AnophelM  puneUpennis  tn- 
qaently  bites  on  porches  in  the  evening.  This  species  was  not  observed  biting  in  the  house,  and  ini 
large  number  of  observations  (1914  to  1917)  was  very  rarely  found  inside  a  residence  in  the  daytiani 
A.  qvadrimaeulatuSf  on  the  contrary,  was  common  in  residences,  generally  gorged  with  blood.  (U.  S. 
Public  Health  Bulletin  No.  19,  p.  21.    Southern  Medical  Journal,  August,  1917,  p.  642.) 
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will  more  than  repay  the  expense.  Of  all  screening  it  is  the  safest, 
as  it  has  only  one  opening — the  door. 

It  is  not  worth  while  to  discuss  the  advisabiUty  of  screening  the 
doors  and  windows.  All  windows  and  all  doors  opening  out  of  doors 
must  be  screened,  except^  of  course,  those  opening  into  a  screened 
veranda.  Screen  doors  are  far  more  likely  to  admit  mosquitoes 
than  window  screens,  as  the  former  must  be  opened  frequently  while 
the  latter  should  be  opened  rarely  or  not  at  all.  Screen  doors  also 
are  rather  costly.  On  the  Canal  Zone,  therefore,  only  two  outer  doors 
were  allowed  to  a  house. 

The  things  to  be  considered  are: 

(1)  The  netting  common  to  all  screens. 

(2)  Frames  necessary  for  doors  and  advisable  for  windows. 
Springs  and  fastenings  are  needed  only  for  doors  and  such  window 

screens  as  swing  on  hinges  and  will  be  considered  with  them. 

The  netting  is  attached  to  the  frame  by  cutting  it  large  enough 
to  fit  in  a  groove  which  goes  around  the  frame  on  the  inside  edge^ 
bending  at  right  angles  and  coming  up  flush  with  the  surface.  It  is 
secured  by  a  square  beading  pressed  down  in  this  groove,  the  brads 
securing-it  going  in  nearly  at  right  angles  to  the  plane  of  the  frame. 
It  is  thus  securely  held,  the  bend  of  the  wire  being  a  prime  factor  in 
securing  it. 

In  screening  verandas  movable  frames  are  not  needed  and  the 
broad  areas  of  lap  on  the  boards  given  to  the  wire  covered  by  a 
batten — say  2  inches  wide — render  a  groove  unnecessary.  Where 
netting  is  simply  tacked  across  window  openings  no  groove  is  possible 
or  needed,  but  a  narrow  batten  is  necessary  else  the  wire  will  pull  out. 
Wire  secured  directly  by  nails  wUl  not  hold. 

Materials  Used  In  Sereenlng. 

Netting.  Wire  netting  is  made  of  various  materials.  In  Balti- 
more four  different  kinds  are  offered.  All  of  it  is  obtainable  in 
widths  of  from  2  feet  to  4  feet,  the  differential  between  widths  being 
2  inches.  The  prices  given  are  by  the  roll — 100  linear  feet — and 
vary,  depending  on  quality  and  sizes  of  mesh.  Eighteen  mesh,  for 
instance,  is  higher  than  12  mesh  of  the  same  material  and  width. 
The  prices  given  as  follows  are  for  16  mesh  (February,  1914): 

(1)  Japanned  iron— i.  e.,  painted  while  dean  and  hot— 11.50  per  100  square  feet. 

(2)  Galvanized  screening  at  |3  per  100  square  feet,  $2.50  for  No.  14. 

(3)  Sherized  iron;  also  caUed  "Galvanoid,"  sometimes  ''Eustlees.'*  It  has  a  duU 
fiuah,  not  bright  like  galvanized.  Dealers  state  it  is  more  lasting,  13.15  per  100 
aqnaie  feet,  $2.65  for  No.  14. 

(4)  Bronze;  also  called  ''composition."    Costs  15.50 ^r  100  square  feet. 

(5)  Copper.    Same  cost  as  bronze. 
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In  addition,  I  have  seen  very  fine  netting  of  brass  wire  (on  tliB 
revenue  cutters  in  the  Gulf)  which  would  almost  keep  out  sand 
flies.    They  were  reported  to  be  expensive  but  very  lasting. 

Remembering  that  three-quarters  of  the  expense  of  screening  win- 
dows, and  more  than  that  for  screening  doors,  is  for  the  frame  and 
setting,  and  that  the  length  of  time  the  screen  lasts  depends  on  the 
quality  of  the  wire,  it  would  seem  false  ecomony  to  use  the  cheapert 
netting.  For  ordinary  use  I  would  advise  the  sherized  or  the  git 
vanized  nettings,  although  they  will  not  last  as  long  as  either  the 
copper  or  bronze.  The  japanned  iron,  however,  has  lasted  in  Balti- 
more since  1902 — 10^  years,  but  it  was  on  the  outside  of  windows 
and  under  galleries  little  exposed  to  the  weather,  and  taken  down 
and  stowed  in  the  winter.  It  was  painted  once  every  two  years 
from  the  third  year. 

The  bronze  netting  is  excellent,  stiff  enough,  and  resisting  to 
weather.  It  is  said  to  last  50  per  cent  longer  than  the  above,  but  I 
have  no  exact  figures. 

The  copper  ought  to  resist  the  weather  almost  indefinitely,  Init 
would  be  iU  suited  for  doors  or  sliding  screens  for  windows,  as  it  ie 
soft  and  stretches  easily,  and  a  moderate  push  would  open  its  meshes. 

It  is  to  be  noted  that  the  farther  south  we  go  the  shorter  the  life 
of  a  screen,  because  it  remains  longer  in  use  each  year.  Screoie 
should  be  taken  down  and  stored  in  the  winter.  Also  the  life  ci  a 
screen  is  very  short  on  the  seacoast  on  account  of  the  salt  in  the 
air.  For  instance,  at  the  Chandeleur  Islands,  plain  iron  screening— 
No.  14  painted — did  not  last  the  season  through.  It  was  replaced 
by  ordinary  mosquito  bar — bobinet  doubled — ^which  lasted  the 
whole  of  the  next  season.  This,  of  course,  may  also  be  used  ashore 
and  will  last  one  season.  It  is  not  necessary  to  double  it  unless,  as 
was  the  case  above,  the  bar  was  unusually  coarse.^ 

Naturally,  when  the  netting  of  a  screen  is  worn  out  other  netting 
can  be  stretched  over  the  frame,  so  it  is  to  some  extent  misleading 
to  limit  the  life  of  a  screen  by  that  of  its  netting.  A  good  frame  wiD 
last  20  years.  Those  at  the  Baltimore  Marine  Hospital  were  put  aa 
in  1902,  by  the  writer,  and  are  still  good,  as  good  as  they  ever  were. 
They  are  }  inch  thick  for  windows  and  1  inch  for  doors,  measured 
^s^d.  size  of  Mesh. 

The  size  of  the  mesh  of  a  screen  is  indicated  by  its  number — thus, 
No.  16  has  16  meshes  to  one  linear  inch — each  being,  then,  less  than 
one-sixteenth  of  an  inch  wide  by  the  thickness  of  the  wire.  One 
wishes  to  use  the  largest  mesh  compatible  with  exclusion  of  mosqui- 
toes so  as  to  keep  out  the  least  air  possible.  Also  the  wire  being 
larger  with  the  larger  mesh  it  is  less  fragile  and  lasts  longer,  hence  is 
cheaper.     No.  16  will  exclude  Anopheles.     No.  18  was  adopted  on 

1  Screening  of  different  material  has  been  exposed  at  New  Orleans,  La.,  for  some  years  under  natoial 
conditions  of  weather  to  determine  its  durability.    The  experiment  is  not  complete,  however. 
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the  Isthmus  because  we  wished  to  exclude  Stegomyia  {Aedes)  calapua 
also,  which  No.  16  will  not  do.  Where  this  species  exists,  as  in  our 
seaport  towns,  No.  18  is  necessary  for  comfort,  but  No.  16  is  sufficient 
for  protection  against  malarial  fever.  No.  14  is  passable  by  some 
Anopheles,  but  if  already  in  place — ^where  economy  is  important — ^a 
eoat  of  thin  paint  will  bring  the  mesh  down  to  about  No.  16  size  and 
also  lengthen  the  life  of  the  screen.  It  must  be  thin  so  as  not  to 
dose  the  meshes. 

Whether  No.  12 — the  most  common  size  I  found  in  use  in  North 
Carolina — can  be  made  safe  by  two  coats  of  paint  I  do  not  know.  It 
would  be  worth  trying  and  I  think  it  would  be  reasonably  safe,  but 
would  then  exclude  more  air  than  No.  16.  Two  coats  of  paint  on 
heavy  wire  should  last  a  long  time.  The  experiment  as  to  whether 
No.  12  mesh  with  two  light  coats  of  paint  would  exclude  Anopheles 
could  easily  be  tried. 

There  is  considerable  economy  in  the  use  of  No.  14  netting,  painted, 
in  place  of  No.  16.  It  is  difficult  to  paint  the  latter  without  stopping 
up  the  meshes,  while  No.  14  can  be  painted.  Paiot  is  a  perfect  pre- 
servative against  the  weather  as  long  as  it  lasts.  There  is  screening 
in  use  in  Baltimore — No.  14 — ^which  has  been  paiated  four  times  at 
Inyearly  intervals.  It  can  not  be  painted  again  as  the  mesh  is  getting 
stopped  up.  The  ordinary  japanned  iron  screen,  No.  14,  thus  treated 
is  very  economical. 

Frames. 

As  before  said,  frames  are  not  used  in  screening  verandas.  Netting 
may  also  be  applied  to  windows  without  frames — simply  tacked 
down  by  battens.  This  is  not,  however,  the  best  method — as  will  be 
seenlater — and  for  windows,  frames  had  best  be  used.  Frames  should 
be  heavy  enough  not  to  warp — i  inch  to  1  inch  for  windows  and  1  inch 
to  1}  inches  for  doors,  or  even  1}  inches  if  very  large — ^these  measures 
being  of  the  frame  after  it  is  dressed.  Those  that  are  immovably 
secured  in  place  need  not  be  very  heavy  as  they  can  not  warp;  yet  a 
tight  frame  is  much  more  apt  to  be  injured  in  handling — taking  out 
and  putting  in — than  a  heavy  one.  In  the  long  run  heavy  frames 
are  cheapest.  Obviously  window  screens  that  swing  on  hinges — as 
is  sometimes  necessary — are  doors  and  must  be  heavier  than  those 
which  slide  in  a  fixed  groove  or,  with  a  groove  in  themselves,  slide 
over  a  fixed  guide.  Both  of  these  arrangements  keep  them  from 
warping. 

Frames  must  fit  tight,  for  mosquitoes  try  every  point  patiently  and 
with  infinite  perseverance  looking  for  entrance.  Where  they  can  not 
fit  absolutely  tight  let  them  have  broad  surfaces  of  contact,  as  by 
the  flat  surfaces  of  two  boards,  as  Anopheles  mosquitoes  do  not 
enter  by  such  openings. 
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Similarly;  double  screen  doors  swinging  both  ways  are  not  allowaUe 
A  gap  to  admit  mosquitoes  where  the  edges  of  the  doors  join  is  iner 
itable.  Where  a  double  door  is  needed  one  half  should  be  fastened  am 
a  broad  flange  attached  to  its  edge  for  the  other  to  close  against.  Posi 
sibly  metal  doors  with  rubber  strips  setting  out  from  their  edges  wool 
be  safe.  I  have  never  seen  them  tried.  The  battens  I  haive  recom 
mendedi  and  used,  perfectly  allow  for  shrinkage,  but  would  not  mab 
up  for  much  warping.  Still,  I  have  not  found  that  mosquitoes  cameii 
through  cracks  between  broad  surfaces  or  around  angles.  They  sees 
to  fly  into  holes  and  struggle  through,  not  to  crawl  into  and  throng 
them.  Indeed,  the  writer  has  had  little  or  no  trouble  from  sctmi 
doors  warping,  but  much  from  not  fitting  at  the  edges.  Von  Ezdoi 
recommends  a  very  simple  method,  by  the  use  of  canvas  strips,  fo! 
obviating  the  iU  effects  of  both  warping  and  shrinking.  He  reporti 
it  as  entirely  satisfactory,  as  I  am  sure  it  must  be. 

For  sliding  screens  for  the  lower  part  of  windows  the  groove  o 
guide  on  the  sides  prevents  warping  and  allows  for  shrinkage,  ani 
there  is  no  difficulty  in  fitting  closely  except  where  the  top  bar  o 
the  screen  frame  lies  flat  against  the  bottom  piece  of  the  lower  sas) 
when  the  latter  is  raised  to  its  fullest  extent.  There  must  be  som 
play  allowed  between  the  screen  and  the  lower  sash,  eke  neithej 
can  be  moved.  Here,  however,  we  have  two  fairly  broad  surfaces 
in  apposition  and  we  have  not  found  mosquitoes  to  enter,  even  whffl 
the  opening  was,  say,  tV  or  J  inch  wide.  Von  Ezdorf's  canvas  would 
doubtless  be  satisfactory  here  even  were  there  a  larger  interval. 

Windows. 

Just  one  word  here  on  the  subject  of  screens  for  windows.  These 
must  vary  with  circumstances,  as  the  arrangement  of  the  window 
sashes,  the  presence  of  outside  shutters,  whether  one  must  open  tiie 
screen,  and  the  expense. 

(1)  In  all  cases  it  is  preferable,  and  very  much  preferable,  to  hare 
the  screens  immovable,  and  thus,  of  course,  outside,  so  that  not 
even  carelessness  can  leave  them  open.  If  they  can  be  opened  they 
will  at  times  be  left  open  and  at  night.  The  screens  should  be  in 
frames  and  these  secured  in  the  openings  with  screws,  so  that  they 
can  be  taken  down  and  stowed  in  the  winter.  If  the  upper  sadi 
lowers,  these  screens  must  extend  the  whole  length  of  the  window.  If 
the  upper  sash  is  immovable  a  half  length  screen  to  cover  the  opening 
of  the  lower  screen  is  sufficient.  Neither  of  these  allows  of  the  use  d 
outside  shutters.  If  it  be  necessary  to  use  outside  shutters,  these  screen 
frames  may  be  made  in  two  parts,  one  above  the  other,  united  by  hinges. 
The  lower  frame  need  not  be  over  12  inches  or  at  most  18  inches  h^h, 
and  should  fasten  shut  by  hooks  or  catches.  One  will  rarely  forget 
to  close  it  tight;  and  yet  that  it  can  be  opened  is  a  source  of  danger, 
and  if  one  can  do  without  outside  shutters  it  is  safest  to  do  so. 

(2)  Where  outside  shutters  must  be  retained  and  the  top  sash  is 
immovable  the  outside  screen  may  be  retained  another  way  by 
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iding  up  just  outside  the  upper  sash.  This  is  better  than  a  screen 
nude  the  window  because  it  will  protect  the  openings  at  all  degrees 
[lifting  the  lower  sash,  which  the  inside  screen  would  not  do. 

(3)  When  shutters  must  be  used  and  both  window  sashes  are  mov- 
de  a  screen  covering  the  whole  opening  may  be  swung  on  hinges 
be  a  door  on  the  inside  of  the  window.  Its  frame  will  have  to  be 
sade  extra  heavy  to  prevent  warping  or  have  an  extra  fastening  to 
;e68  and  keep  it  acciu*ately  into  position  when  closed.  For  windows 
;  ordinary  width  oiily  one  leaf  of  screen  should  be  used  hinged  on  one 
je  and  fastening  on  the  other.  This  screen  has  the  advantage  of  all 
side  screens  of  being  protected  from  the  weather  and  will  last  longer 
lan  outside  screens.     It  is  not  fitted  with  springs. 

(4)  The  half  screen  inside  the  window  to  cover  the  opemng  of  the 
wer  sash  and  running  up  and  down  on  guides  or  in  grooves  is  f  amil- 
r  to  everyone,  as  is  the  fact  that  luiless  pains  are  taken  to  raise  the 
wer  sash  to  its  full  height  large  spaces  are  left  between  this  sash  and 
le  screen,  and  between  the  two  sashes  as  weU,  through  which  mos- 
litoes,  flies — even  small  birds — can  come.  These  screens  are  safe  only 
hen  the  lower  window  is  raised  to  its  full  extent,  or  close  shut — when 
ley  are  not  needed.  If  sufficient  pains  are  taken  they  axe  safe — but 
ley  are  not  screens  for  careless  persons. 

(5)  The  ready-to-use  adjustable  screens,  that  ai-e  put  under  the 
wer  sash  and  held  in  place  by  its  weight  axe — all  that  I  have  seen — 
iheless.  Indeed,  they  axe  a  disadvantage,  turning  the  house  into 
i  Anopheles  trap.    They  do  keep  out  some  flies. 

(6)  A  window  can  be  screened  without  using  a  frame  by  covering 
.)  the  whole  opening,  or,  when  the  upper  sash  is  fast  (b),  the  lower 
irt  of  it  with  netting  directly  applied  to  tJie  window  frame  and  held 
i  place  by  battens--say  three-fourths  inch  strips.  This  is  entirely 
fective  and  in  first  cost  much  the  most  economical — as  one  saves 
le  cost  of  the  frame.  Eventually  it  is  not  economical,  as  the  wire  will 
ive  to  be  left  out  in  the  weather  the  whole  yeax.  The  shorter  the 
inter — as  in  the  fax  south — the  less  important  this  factor  becomes. 
\os  arrangement  is  also  decidedly  inconvenient  to  those  living  in  the 
wse — ^washing  windows,  etc. 

Doors. 

I  have  spoken  of  how  doors  should  be  fitted  so  as  to  shut  against 
ittens  and  the  canvas  strips  reconamended  by  von  Ezdorf .  In  addi- 
m  doors  should — 

(1)  Open  outward — aiways  and  invaxiably — else  the  mosquitoes 
lich  we  can  see  settled  on  them  will  be  introduced  into  the  house 
len  they  are  opened. 

(2)  Where  there  is  choice,  the  door  of  main  entrance  should  face 
e  wind  which  prevails  in  the  evening  during  the  mosquito  season, 
mosquitoes  congregate  on  the  lee  side  of  a  house.   In  the  Southern 

>a8t  country  such  winds  axe  quite  constant  in  direction. 
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(3)  Do  not  attempt  to  get  "edge  fitting"  with  doors.  ItisimpoesWi 
with  wood.  Either  the  door  will  be  too  tight  in  wet  weather  and  ad 
cloBe  or  leave  an  opening  at  the  edges  in  diy.  They  must  shut  againi 
a  broad  surface — a  batten — at  the  top,  hcUomj  and  hoOi  sides  bo  tiiat,* 
matter  whether  the  door  shrinks  or  not,  it  will  shut  flat  and  tight;  pro 
vided  of  course  it  does  not  warp.  There  is  a  disposition  among  boM 
ers  to  omit  the  bottom  batten,  as  it  interferes  with  sweeping,  bnti 
must  be  put  in.  The  inner  part  of  it  may  be  beveled  to  the  floor  fa 
sweeping,  but  the  outer  surface,  against  which  the  door  shuts,  mi 
be  sufficient  (three-fourths  inch  ?)  and  perpendicular. 

(4)  Not  only  should  there  be  a  broad  board  for  a  brace  about  iW 
level  of  one's  hand  in  opening  the  door,  but  above  this  board,  andbebt' 
it,  there  should  be  on  the  inside  of  the  door  strips  of  wood— say  Itol 
inches  wide — to  protect  the  wire  screening  from  the  push  of  thehandl 
knees,  or  feet  of  one  trying  to  open  it  from  the  inside.  Heavy  wffl 
screening  thus  disposed  is  much  better.  One  does  not  push  from  till 
outside  of  the  door.     Both  of  these  devices  strengthen  the  door. 

(5)  The  free  edges  of  doors — i.  e.,  edges  opposite  the  hingee- 
which  axe  approached  by  steps  from  the  outside  should  be  about  ti 
middle  of  the  steps  as,  to  enter  the  door,  one  must  open  it  m« 
wider  and  hence  keep  it  open  longer  if  he  comes  up  opposite » 
middle  of  the  door,  than  opposite  the  free  edge  of  it.  This  is  note 
prime  importance,  but — especially  where  Anopheles  are  numerous-H 
decided  advantage.  . . 

(6)  Doors  should  be  fitted  with  springs  which  close  them  certaa 
and  quickly — even  if  they  do  bang.  The  liquid  check  springs  and  w 
pneumatic  check  springs  are  utterly  unsuitable  as,  at  the  last, « 
door  just  crawls  shut.  Springs  on  the  hinges,  if  kept  tight,  are  fan 
satisfactory,  as  is  the  long  spiral  spring  which  the  door  extends  as 
opens,  only  on  accoimt  of  the  narrowness  of  the  space  between  « 
screen  door  and  the  true  door,  it  works  at  an  angle  which  ^^^ 
from  its  eflfectiveness.  A  door  fitted  with  this  spring  must  be  n 
with  a  ''stop"  of  some  kind— line  or  cleat — else  if  the  wind  cat^ 
it  partly  open  it  may  blow  it  entirely  axoimd — 180°  from  its  posi 
when  shut — when  the  spring  will  have  no  power  to  close  it. 

In  my  experience — and  I  have  seen  many — the  most  satisfa*^ 
spring  is  one  that  is  fastened  to  the  jamb,  on  the  same  side  as 
hinges,  on  the  outside,  and  has  an  arm — 14  to  18  inches  ^^^'^^^^ 
ing  along  the  middle  batten  of  the  door.  Along  this  batten  is  » '^ 
steel  plate,  on  which  runs  a  small  wheel  fitxed  in  the  arm.  The  tf^ 
the  extension  of  a  spring  coil  of  some  power  and  is  by  it  pressed  agi^ 
the  door — this  pressure,  of  course,  increasing  as  the  door  is  op« 

(7)  Doors  must  have  proper  automatic  fastenings,  so  that 
shut  they  are  secure  against  wind.     Stops  to  prevent  their  opf 
too  wide  are  an  advantage  on  all  doors.  They  save  the  springs*  ^ 
are  a  necessity  if  the  long  spiral  spring  is  used.    Where  the  8 
door  shows  a  tendency  to  warp,  two  fastenings  some  distance  r 
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ly  be  advisabley  so  as  to  press  it  firmly  against  its  battens  and  hold 
Okt  when  shut.  To  use  them  gives  some  extra  trouble,  but  one  soon 
oomes  instinctirely  careful  about  a  screen  door  and  in  practice  they 
II  be  used. 

(8)  A  vestibule  with  two  doors  is  rarely  necessary  for  Anopheles, 
was  used  on  the  Isthmus,  with  a  pan  of  burning  pyrethrum  in 
for  the  single  entrance  of  the  yellow-fever  ward,  and  I  have  seen 
etibules,  with  smudges  of  red  mangrove,  on  the  Indian  River, 
ridst  swarms  of  Culex.  They  are  certainly  an  added  safeguard  and 
lere  Anopheles  and  money  are  abundant  are  advisable. 

Other  Openings. 

No  direct  opening  should  be  left  from  the  outside  into  a  screened 
use.  This  goes  without  saying,  yet  what  I  would  inculcate  is  that 
>  must  look  for  these  openings,  and  look  for  them  very  carefully, 
bave  recently  seen  a  large  veranda  very  carefully  screened,  except 
at  the  door  opened  inward,  with  six  scuppers  for  draining  rain 
kter  from  the  floor  cut  in  the  baseboard  of  the  screen  frame.  I 
did  put  my  finger  through  them  and  the  board  was  only  half-inch 
iflE.  Keyholes  in  all  out  doors,  screen  or  solid,  must  be  plugged  up. 
isn't  sightly,  but  a  small  ''wad"  of  newspaper  is  efficient  for  this 
d  also  for  temporary  closing  of  small  accidental  holes  in  the  screens, 
m  Ezdorf,  a  very  careful  observer,  lays  stress  on  the  danger  of 
trance  by  the  fireplace,  coming  down  the  chinmey.  Of  thia  I  have 
A  no  experience.  Most  of  my  mosquito  work  has  been  done  in  plaoe$ 
lere  there  were  no  fireplaces  in  the  houses.  I  do  not  doubt  that 
lopheles  do  come  down  a  chinmey,  or  some  chimneys,  and,  if  so, 
B  entrance  niust  be  guarded.  Von  Ezdorf  recommends  cloth 
deed  over  the  fireplace  opening  held  in  place  by  lath  battens.^ 
Apparently  the  chimneys  could  be  efficiently  stopped  and,  if  so, 
Mst  easily  by  stuffing  bags  of  hay  and  newspapers  tightly  into  the 
KDat  of  the  fireplace.  They  woald  have  to  be  staffed  in  so  as  to 
rtightly  all  around,  not  just  at  random.  At  the  quarantine  station 
I  Ship  Island,  Dr.  Burkhalter  tells  me  the  tops  of  unused  chimneys 
d  covered  with  sacking  tied  on.  This  la  absolutely  efficient  and 
Dtects  at  one  operation  all  the  fireplaces  connected  with  that  chim- 
y.  It  must,  however,  be  difficult  to  put  in  place  and  would  have 
be  removed  and  replaced  if  a  cool  spell  requiring  fires  was  followed 
^  a  warm  one.  The  flight  of  certain  kinds  of  Anopheles — albimanus 
A  tarsimaculata — on  the  Canal  Zone,  as  observed  by  Le  Prince, 
)B  high  in  the  beginning  and  "  as  it  gets  dark  enough  to  be  hard  to 
h"  low — "from  one  to  ten  feet  above  the  ground."  High  chimneys 
ly,  then,  be  safer  than  low  ones.  I  think  none  entered  by  my 
inmeys  in  Louisville — a  S^-story  building — ^where  Culex  were  very 
©valfflit  and  Anopheles  fairly  so. 

1  Fablio  Health  Reports,  Feb.  27, 1014,  p.  M6. 
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Now  there  is  one  thing  about  small  holes  by  which  mosqxii 
may  enter  a  screened  house  which  we  must  notice.  Anopheles  is 
a  house  mosquito.  She  lives  out  doors  and  enters  a  house  only  to 
She  enters  the  house  at  night  and  when  it  begins  to  get  light  she 
to  leave  it.  She  will  try  to  enter  all  night  long — possibly  ati 
by  the  scent  of  people,  but  I  do  not  know — ^and  will  find  a  hok, 
matter  how  small,  if  it  exist.  She  has  only  a  short  time  to  get  out 
however,  and  unless  the  way  out  is  fairly  clear  she  can  not  do  so  aj  <1 
has  to  remain  in  the  house,  hiding  in  dark  places  and  comers;  undc 
the  bed  especially.  A  screened  house  with  a  reasonable  number  d 
small  holes  becomes,  then,  not  a  protection  but  a  mosquito  trap  for 
collecting  Anopheles.  This  I  have  seen  time  and  again.  Frequenfij' 
very  full  fed  mosquitoes  remain  in  the  place  of  feeding  even  wta 
there  is  a  clear  way  out,  hiding  in  dark  places. 

Mosquito  Bars  for  Beds. 

(1)  They  sJumld  he  of  fine  hohinet. 

(2)  They  shovM  not  he  made  with  a  slit  in  the  side.  Such  a  thing  B 
an  abomination — and  it  is  conunon. 

(3)  They  should  he  hung  on  a  frame,  and  a  square  frame  is  bettfr 
than  a  round  one,  over  the  bed.     Not  too  high  to  prevent  one  from  \ 
killing  any  mosquitoes  which  have  gained  entrance.     By  lashiiig 
sticks  vertically  to  the  four  comers  of  the  bed  and  joining  their  t4>ps 
with  cord  a  frame  of  cord  can  be  made. 

(4)  They  should  not  go  outside  the  hedstead.  Neither  the  headboard 
nor  the  foot  should  be  included,  but  they  should  come  inside  d 
both  so  as  to  be  tucked  under  the  mattress  all  around  and  they  should 
be  full  enough  and  long  enough  to  enable  one  to  do  this  easily. 

(5)  TJiey  should  he  thus  tucked  under  the  maUress  when  one  goes  t^ 
bed  and  not  allowed  to  trail  on  the  floor.  This  will  allow  any  mos- 
quitoes which  may  bo  under  the  bed  to  get  at  the  sleeper.  Tht^ 
wind  too  may  blow  the  loose  bar  aside  and  lift  it  from  the  floor.       \ 

Even  when  the  bar  m  ]>erfcct  and  porfocUy  arranged  it  does  mi 
protect  when  any  part  of  the  sleeper's  body  comes  against  it- — as  th« 
mosquitoes  can  bite  through  tho  bar  even  if  they  can  not  come  through  \ 
it.  This  was  especially  noticeable  with  the  narrow  c^ots  and  hospiul; 
beds  in  the  Canal  Zone.  Of  course  it  furnishes  no  protection  uiifl 
one  has  gone  to  bod — iJthough  tliis  being  the  time  of  greatest  risk  \ 
of  malarial  infection  is  the  time  when  protection  is  moat  needed 

Good  bars  well  arranged  and  carefully  used  furnish  much  proi€C^  \ 
tion  and  on  account  of  their  cheapnesa  should  bo  universally  used  in 
malarial  countries.     They,  however,  give  far  less  protection  than 
screens.      Under  ordinary  condiUojis  of  malaria  as  we  have  ihem  i% 
the  United  States  careful  people  in  a  properly  screened  house  are  sajt 
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LECTURE  NO.  1. 

(March  26,  1914.) 

I  am  directed  to  tell  you  something  about  yellow  fever.  In  the 
ime  allotted  it  is  impossible  to  cover  the  subject  unless  so  super- 
dally  as  to  be  useless  to  you.  I  am  therefore  going  to  take  only  one 
Bpect  of  this  disease,  the  one  of  most  importance  and  of  most  interest 
0  you. 

You  are,  or  ought  to  be,  sanitarians,  and  it  is  the  sanitary  aspect  of 
rilow  fever  only  that  I  will  present  to  you.  I  will  not  discuss  the 
lisease,  as  it  concerns  the  practitioner.  I  am  also  going  to  assume  a 
onsiderable  knowledge  of  yellow  fever  in  this  class,  because  you 
ave  it.  I  am  not  going  over  a  lot  of  facts  well  known  about  it,  not 
©cause  they  are  unimportant,  but  because  you  know  them,  and  it 
rould  be  a  waste  of  time. 

As  a  preliminary  to  the  sanitation  of  any  disease  we  must  know 
ts  epidemiology,  and  to  know  this  satisfactorily  a  knowledge  of  the 
nethod  of  its  conveyance  is  necessary.  Yellow  fever,  as  you  know, 
S  one  of  the  host-borne  diseases.  The  history  of  the  discovery  and 
he  demonstration  of  this  by  the  Army  board  of  which  Maj.  Reed  was 
hairman  are  known  to  you.  The  subject  is  extremely  interesting, 
»it  I  have  not  time  to  go  into  it.  The  findings  of  the  board  were, 
briefly:  TeUow  fever  is  contracted  hy  man  from  the  bite  of  a  mos- 
fwfto,  itself  infected  hy  having  previously  bitten  a  man  sick  with  that 
Usease^  and  is  only  fhus  contracted.  The  first  part  is  a  direct  state- 
ment of  observed  facts,  the  latter  a  deduction  (and  a  negative  one) 
^m  the  facts;  both  are  not  only  universally  admitted  but  abun- 
lantly  proven,  which  is  by  no  means  the  same  thing.  Upon  this  doc- 
rine  all  sanitary  measures  for  the  control  of  yellow  fever  rest. 

There  are  evidently  three  factors  considered  in  the  creed  we  have 
lientioned  above — ^the  sick  man,  the  mosquito,  the  well  man.  There 
B  also  implied  the  infective  microorganism  of  which  as  yet  we  know 
mt  little. 

(1)  You  will  find  it  very  generally  stated  that  the  man  is  in- 
J^ive  to  the  mosquito  only  during  the  first  three  days  of  his  illness, 
rhis  is  probably  true,  yet  I  would  like  to  give  you  the  observations 
m  which  the  statement  rests. 
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Undoubtedly,  all  of  the  experimental  cases  were  produced 
mosquitoes  which  had  bitten  men  during  the  first  three  days 
illness.  The  reason  was  that  the  mosquito  which  infected  the  & 
experimental  case  was  thus  infected,  and  as  the  first  experiments 
were  trying  for  positive  results  the  conditions  of  the  first  success 
experiments  were  copied.  Other  experiments  followed  them.  Qi 
a  very  few  attempts  then  have  been  made  to  infect  mosquitoes  in 
men  sick  over  three  days.  These  few  have  failed.  It  is  fair  to  i 
that  a  certain  number  of  mosquitoes  also  failed  to  receive  infect 
from  man  during  the  first  three  days.  This  would  leave  the  mat 
in  doubt. 

The  Pasteur  commission,  which  studied  yellow  fever  at  Bio 
Janeiro  (Simon,  Marchoux,  and  Salembeni),  however,  injected  f( 
men  with  the  blood  from  yellow-fever  patients  in  the  fourth  dl 
of  the  disease  with  negative  results-  They  had  previously  foul 
this  to  be  a  very  certain  method  of  inducing  the  disease,  more 
than  by  mosquitoes.  One  of  the  men  subjected  to  this  experinM 
later  developed  yellow  fever  from  the  bites  of  infected  mosquito 
He  then  was  susceptible  to  yellow  fever.  The  commission  regard 
the  others  as  susceptible  also,  but  this  was  not  proven. 

Whether  these  four  experiments,  one  of  which  only  was  oil- 
man proven  to  be  susceptible,  can  be  accepted  as  proof  that  the  bio 
of  no  man  sick  over  three  days  is  infective  to  mosquitoes,  may 
questioned.  They  are  enough  to  render  it  probable,  and  we  should 
safe  in  saying  that  the  blood  is  not  infective  after  the  first  few  days 
three  or  four.  At  any  rate  I  have  given  you  the  evidence  as  I  rec 
it  and  you  can  judge  for  yourselves.  I  have  not  seen  the  report 
the  commission  since  it  came  out  in  1903  or  1904,  but  I  believe  I  h«l 
quoted  it  correctly. 

(2)  The  only  mosquito  which  has  been  proven  to  convey  J 
fever  is  the  Aedes  calopus^  which  was  first  known  as  Stegomykf 
ciata^  and  then  Stegomyia  calopus.  The  cause  of  the  change 
name  I  do  not  know,  but  the  Bureau  of  Entomology,  which  decu 
such  matters,  has  so  decided. 

It  is  fair  to  say  that  not  many  experiments  have  been  made 
other  mosquitoes.  Only  a  few  Culex,  I  think,  have  been  tried 
have  proven  negative.  We  can  not,  of  course,  accuse  such  mi 
quitoes  as  are  found  in  any  quantity  where  yellow  fever  does  i 
spread.  From  analogy,  not  always  a  safe  guide,  we  would  susp 
that  some  other  species  of  this  genus,  or  maybe  siibfamilyj  ^^^ 
convey  yellow  fever,  and  that  none  of  any  other  subfamily  woulA 

This  is  no  mere  matter  of  academical  interest,  but  of  pra<^^^^ 
importance.  In  Hawaii,  for  instance,  a  form  known  there  as  SH 
myia  scutellans  exists  in  considerable  numbers.  If,  as  I  supp<| 
it  be  of  the  same  genus  as  the  one  which  conveys  yellow  fever,  W" 
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used  to  be  known  as  Stegoirbyia  calopxis^  it  is  under  suspicion  as  a 
breeder  of  yellow  fever.  On  account  of  the  position  of  these  islands 
they  will  be  exposed  to  the  introduction  of  yellow  fever  when  the 
Panama  Canal  opens,  and  mosquitoes  which  convey  the  disease  must 
be  eliminated.  The  breeding  habits  of  the  Scutellaris  are  not  quite 
the  same  as  those  of  the  Calopus,  and  considerable  extra  expense  is 
necessary  if  it  also  is  to  be  eliminated.  A  British  commission  is 
about  to  study,  or  is  now  studying,  the  transmission  of  yellow  fever 
by  the  scutellaris. 

From  the  time  the  mosquito  receives  the  infection  from  the  sick 
man  not  less  than  12  days  must  elapse  before  she  becomes  infective; 
that  is,  capable  of  conveying  her  infection  to  others.  This  period,  of 
"extrinsic  incubation  "  it  was  called  when  first  discovered,  is  generally 
over  12  days,  usually  over  2  weeks,  and  varies  with  the  temperature, 
being  longer  as  the  temperature  falls. 

It  is  somewhat  strange  that  the  only  case  in  which  this  period  has 
been  found  to  be  as  short  as  12  days  was  in  the  first  case  of  experi- 
mentally induced  yellow  fever,  that  of  Carroll. 

Wlien  once  rendered  infective  the  mosquito  remains  so  apparently 
all  of  her  active  life ;  in  one  of  Reed's  cases,  69  days  after  receiving 
infection. 

Does  she  transmit  this  infection  to  her  progeny  ?  You  know  some 
hosts  do.  The  cattle  tick  of  Texas  fever  is  a  notable  example.  I 
think  this  is  not  true  of  yellow  fever.  It  is  true  that  Marchoux,  of 
flie  Pasteur  commission,  working  in  Rio  de  Janeiro,  reported  such  a 
ease,  but  other  attempts  to  do  so  have  failed.  Guiteras  tept  mos- 
quitoes, the  progeny  of  those. that  had  transmitted  yellow  fever 
during  the.  winter,  and  fed  them  from  time  to  time  on  blood,  some 
of  the  people  furnishing  it  being  susceptible  to  yellow .  fever. 
Kosenau,  working  at  New  Orleans  and,  I  think,  at  Vera  Cruz,  also 
attempted  to  convev  it  from  the  progeny  of  infected  insects  and 
failed. 

Naturally  one  positive  experiment  will  outweigh  a  number  of 
negative  ones,  but  there  are  some  things  about  the  one  observation  of 
Marchoux  that  make  one  feel  doubtful.  "A  light  but  undoubted 
case  of  yellow  fever "  he  reported.  It  is  sometimes  not  easy  to  be 
sure  of  one's  diagnosis  in  light  cases  of  yellow  fever,  and  I  wish  he 
had  not  said  "  undoubted."  I  would  not  have  used  that  word  unless 
I  had  doubted  it. 

(3)  The  man  who  receives  the  infection.  There  is  very  little  to 
say  of  him.  The  period  of  incubation  in  him  is  pretty  accurately 
from  three  to  six  days.  In  24  experimental  cases  and  in  12  others 
where  there  was  only  a  single  exposure,  the  shortest  time  (one  case 
only)  was  two  hours  less  than  three  .days.  The  longest  time  (one 
•aae  only)  was  two  hours  more  than  six  days.    A  number  of  cases 


b  YELLOW    FEVER. 

have  been  reported  with  shorter  and  longer,  much  longer,  peri< 
of  incubation  following  the  injection  of  blood  or  blood  serum  treal 
in  various  ways.  This  is  not,  however,  the  natural  method  of  infe^] 
tion,  and  I  think  for  practical  work  we  should  accept  the  period  d^ 
incubation  determined  by  infection  received  in  the  natural  manner-^ 
by  the  mosquito.  I  need  not  tell  you  that  the  period  of  infection  k 
man  is  of  very  great  importance  in  the  sanitary  measures  against 
yellow  fever,  especially  those  to  prevent  the  introduction  from  m 
place  to  another,  i.  e.,  quarantine. 

In  all  of  this  I  have  said  no  word  of  what  is  conveyed :  What  tlie 
mosquito  takes  from  the  sick  man ;  what  she  imparts  to  the  man  wto 
is  susceptible  to  -yellow  fever ;  what  produces  the  disease  in  hia. 
And  for  good  reason :  I  do  not  know  what  it  is.  Of  course,  since  tie 
disease  is  communicable,  it  is  capable  of  self -multiplication,  nd 
hence  caused  by  a  living  organism. 

From  the  analogy  with  other  diseases  conveyed  in  similar  manner 
the  organism  should  be  an  animal  parasite,  a  protozoan.  It  is  t 
filterable  virus  passing  through  the  Chamberland  bougie.  It  n 
very  fragile;  heating  to  55®  C.  destroys  it  The  blood  remains  it 
fective  a  few  days  (five,  I  believe)  under  oil  of  vaseline,  but  soon 
loses  this  property  if  exposed  to  air.  Many  of  us  have  attempted  to 
cultivate  this  organism  in  various  kinds  of  media  without  success; 
to  find  it  in  smears  of  blood ;  in  sections  of  mosquitoes  known  to  con- 
tain it ;  with  various  stains  and  diffei:ential  stains ;  with  dark  fidi 
illumination;  with  ultra-microscopic  apparatus.  We  tried  in  the  lab- 
oratory on  the  Istiimus,  but  without  success.  Recently,  about  1< 
months  ago  that  is,  Seidelin  reported  finding  certain  bodies,  somen 
the  red  corpuscles  and  some  in  the  blood  serum,  which  he  claimed  to 
be  the  organisms  causing  yellow  fever.  I  hope  this  is  true,  but  so  or 
his  work  has  not  been  confirmed  by  others. 

The  mosquito. — Let  us  consider  the  mosquito  that  conveys  this  dis- 
ease a  little  more  in  detail.    Its  name,  genus,  and  species  I  have  giv« 
you.    It  is  a  small,  quick,  very  graceful  mosquito;  the  day  mosquito 
of  the  South.    No  one  can  mistake  it.    Once  seen,  both  its  appearand 
and  feeding  habits  are  distinctive.    She  is  gray,  and  flies,  as  we  sar, 
"all  adrift,"  with  her  legs  spread  out.     Does  not  fly  fast  like  the 
anopheline,  but  is  quick  in  changing  the  direction  of  fligW*   ^ 
hovers  before  she  bites,  and  as  she  bites,  sings  in  a  very  anno™ 
manner,  and  her  bite  is  very  irritating.    She  feeds  in  the  daytime. 
do  not  think  the  hour  of  the  day  has  as  much  to  do  with  it  as  the  m* 
tensity  of  the  light.    On  a  dark  day  she  will  bite  at  noon,  but  ^ 
erally  bites  from  3  or  4  o'clock  to  dusk  and  in  early  morning-  ^ 
will  bite,  occasionally  at  least,  in  the  night,  but  I  do  not  think  tfl  i 
she  normally  bites  in  the  dark.    It  is  a  little  hard  to  determine  ti«^ 
by  observation,  and  experiments.  I  think,  have  not  been  made. 
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TTow  do  you  reconcile  this  with  the  belief  that  is  so  current  in 
be  South  that  one  does  not  contract  yellow  fever  in  the  daytime? 
do  not  reconcile  it.  What  I  have  said  of  her  time  of  biting  is  tnie^ 
do  not  know  that  the  other  is.  I  do  not  believe  it  is.  T  have  seen 
great  many  places,  small  towns  and  placesj  holding  "daylight 
bmmiinication'^  with  places  infected  with  yellow  fever  and  be- 
ming  themselves  safe  in  so  doing,  but  I  have  never  yet  failed  to 
ee  these  places  receive  infection  if  this  was  kept  up  long  enough, 
I  was  always  explained  one  way  or  the  other*  Some  one  had  sneaked 
Bto  the  infected  town  at  night,  or  had  stayed  after  sundown,  or 
le  clothes  had  been  brought  from  it,  or  something;  but  the  fact 
ins  that  they  received  infection.  It  is  claimed  that  people  liv- 
in  Petropolis  are  able  to  stay  in  Kio  de  Janeiro  all  day  without 
nntnicting  yellow  fever,  so  long  as  they  come  out  and  sleep  at 
^ietropolis.  It  may  be.  I  have  no  direct  knowledge  of  the  matter. 
lie  Pasteur  commission,  which  accepts  this,  makes  the  hypothesis 
bt  while  normal  mosquitoes  feed  during  the  day,  the  infected  ones 
itist  feed  only  between  dusk  and  daylight.  This  is  a  deduction, 
Dwever,  and  we  have  no  observations  to  show  it.  In  experimental 
rork  the  infective  mosquito  feeds  just  as  the  uninfecti^'e  ones  do, 
lis  may  not  be  conclusive,  as  in  captivity  they  can  not  choose 
te  time  of  getting  blood,  but  I  can  cite  one  in^tnnee  where  those 
jfrt  in  captivity  did  the  same.  In  April.  1005,  there  was  very  little 
fellow  fever  in  Panama.  We  had  been  nearly  a  month  without  a 
Ipfirt.  of  a  case.  In  some  way  the  executive  building,  where  many 
lerks  worked  but  which  was  not  used  for  sleeping  qunrters^  became 
ifected,  and  we  had,  I  think  it  wos,  2S  cases  of  fever  contracted  in 
)m  building  within  about  7  to  10  days.  Now,  this  building  was  not 
peB  until  8  a.  m*  and  closed  at  5  p,  m,,  and  while  some  of  the  men 
lay  have  worked  after  hours,  none  slept  there,  and  the  majority  of 
base  who  developed  fever  kept  the  hours  above  given.  They  were 
^questionably  infected— that  is,  bitten  by  infected  mosquitoes^ — dur- 
hg  the  day  between  8  and  5, 

This  mosquito  is  domestic  in  her  habita     She  is  found  only  about 

ie  habitations  of  man.     She  is  not  found  in  the  marshes  or  the 

fcods  or  fields.     In  the  beginning  of  1903  Hanson,  speaking  of  the 

Itmdnction  of  yellow  fever  into  the  Far  East  by  means  of  the 

lf>pOHed  interoceanic  canaL  recommended  that  if  such  a  canal  were 

astructed  it  be  deforested  for  a  mile  on  either  side  to  prevent  the 

oW'fever  mosquitoes  breeding  there.     In  an  article  that  I  read 

bre  the  public-health  asswiation  that  same  fall  the  ground  was 

m  that  deforestation  would  be  useless;  that  if  protection  from 

romyia  wei^  needed  depopulation  of  the  canal  banks  would  be 

more  efficient* 


^^^^ 
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Breeding  plaices. — ^By  preference  this  mosquito  is  a  "  pot  breeder.' 
She  lays  her  eggs  in  collections  of  clear — ^not  necessarily  clean— wata 
in  artificial  containers,  cisterns,  tin  cans,  etc.  I  said  "by  prefo- 
ence."  We  find  her  breeding  in  other  places,  but  generally  when 
artificial  containers  are  not  available.  I  presume  that  when  tlw 
necessity  of  ovi-position  occurs  she  will  deposit  her  eggs  in  tbff 
places  of  election  if  they  are  available,  but  if  they  are  not  availabW 
she  will  deposit  them  where  she  can.  Therefore  we  occasicMial^ 
have  them  in  street  gutters,  and  in  pools  in  the  earth.  Probably  ij 
pool  with  clear  water  not  disturbed,  with  firm  earth  sides,  might  k 
as  well  as  an  artificial  container,  but  certainly  she  does  not  likt 
muddy  water. 

Distance  of  -flight. — It  is  a  "small,  light  mosquito  and  does  not  ftf! 
far  from  where  she  is  brought  to  life.  No  direct  experiments  haw 
been  made,  but  the  conveyance  of  yellow  fever  from  an  infected 
house  is  an  indirect  experiment,  and  I  think  it  is  fair  to  say  thit 
yellow  fever  will  rarely  be  conveyed  by  mosquitoes  100  yards.  Whiti 
would  put  the  limit  far  below  this,  but  I  believe  that  it  is  quite  fre- 
quently conveyed  by  mosquitoes  across  the  street  or  to  a  house  back 
of  the  infected  one.  There  are  two  cases,  one  reported  by  Melier  and 
one  by  myself,  in  which  it  seems  to  have  been  conveyed  much  farther; 
in  the  first,  225  meters;  in  the  second,  152  yards.  Possibly  we  an 
both  mistaken  and  there  were  some  other  means  of  infection  than 
those  we  accused.  Seventy-five  yards  would  be  about  as  f ar  as  yofl 
would  expect  it  to  be  conveyed.  This  matter  comes  up  in  maritime 
quarantine  as  to  how  far  you  must  lay  ships  off  from  an  infectrf 
wharf.  Quoting  Goldberger  I  would  say  that  "  on  account  of  ito 
flight  being  only  by  day  the  direction  of  the  wind  during  the  daj 
only  need  be  considered  in  estimating  this  factor,  if  it  be  much  of  a 
factor,  in  their  flight."  Wind,  I  need  not  tell  you,  is  generally  on- 
shore during  the  day — sea  breeze. 

Distribution. — It  is  a  tropical  or  subtropical  species,  in  the  United 
States  not  found  north  of  Norfolk  or  Virginia  Beach.  Some 
years  ago  I  attempted  to  determine  their  presence  in  Baltimore  by 
putting  out  breeding  cans  in  a  great  many  parts  of  the  city  a™ 
found  this  mosquito  only  at  one  point,  the  fruit  wharf,  where  vessds 
from  the  banana  ports  came  in.  The  old  quarantine  division  xds^ 
the  southern  boundary  of  Maryland  the  division  between  "infa" 
tible"  and  " noninf ectible  territory"  seems  to  be  justified. 

In  the  tropical  and  subtropical  belt  it  is  found  in  practically  ^ 
of  the  hot,  wet  countries ;  at  least  on  the  seacoast.  This  is  doubtlc^ 
due  to  its  ready  conveyance  by  vessels.  Fortunately,  although  tw 
mosquito  is  distributed  so  very  widely,  the  parasite,  the  carrying  f 
which  makes  it  so  dangerous,  has  by  no  means  had  so  wide  ft  dis- 
tribution. 
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Conveyance. — ^It  is  conveyed  by  vessels  almost  any  distance.  The 
old  sailing  vessels  were  really  hosts  to  it,  as  this  mosquito  bred  in 
their  water  tanks  without  limit  as  to  either  time  or  distance.  Steam 
vessels  carry  it  much  less,  as  they  have  far  fewer  collections  of  water 
accessible  to  mosquitoes  aboard.  They  probably  rarely  breed  on  such 
vessels,  but  may  travel  as  mosquito  imagos  for  many  days. 

Are  they  conveyed  in  railroad  coaches?  White,  who  has  studied 
the  subject,  thinks  not.  They  were  reported  to  me  as  found  only  in 
a  single  instance  (Evansville,  Ind.)  in  Pullman  cars  in  1903.  But 
the  fact  of  the  development  of  yellow  fever  at  Bristol,  Tenn.,  at 
Louisville,  and  at  St.  Louis  in  1878  among  railroad  men  employed 
at  these  stations  and  who  contracted  it  about  these  stations,  I  think, 
can  be  explained  only  by  the  fact  of  these  mosquitoes  being  carried 
by  railroad  coaches.  Occasionally  I  would  say,  then,  that  they  are, 
but  that  is  not  common. 

They  live  a  long  time;  one  in  captivity — an  infected  one — ^was 
kept  by  Guiteras  five  months. 

Hibernation, — ^How  do  they  live  during  the  winter?  Their  egga 
are  quite  frequently  laid  above  water,  and  these  have  been  known 
to  retain  their  vitality  for  over  two  months  and  a  half.  Possibly  this 
may  be  a  method.  The  imagos  unquestionably  hibernate  in  the  Gulf 
States,  and  may  do  so  farther  north. .  Guiteras  kept  a  number  with- 
out food  or  water  in  a  refrigerator  for  three  months,  when  they  were 
eaten  by  ants.  There  is  no  question  that  the  species  hibernates 
as  far  north  as  Norfolk  and  that  the  imagos  hibernate  on  the  Gulf 
coast   I  have  seen  them  in  February  and  March. 

Do  the  parasites  hibernate  in  their  hosts?  I  think  not.  I  have 
done  a  good  deal  of  postepidemic  disinfecting  and  have  advocated 
it,  but  I  think  I  was  wrong;  that  the  work  was  useless  at  least  in  the 
United  States. 

It  is  claimed  that  two,  possibly  three,  epidemics  in  New  Orleans 
arose  from  infection  left  the  previous  year,  but  it  is  certain  that  none 
has  so  started  in  Mobile,  nor  in  the  little  towns  along  the  Gulf  coast, 
in  Pensacola,  nor  in  any  of  the  towns  of  the  Atlantic  coast  from 
Jacksonville  to  Norfolk,  and  generally  it  has  not  been  the  case  with 
Kew  Orleana  Now  numbers  of  these  mosquitoes  must  live  through 
the  winter  and  numbers  of  them  must  have  been  infected  when  hiber- 
nation was  begun;  if  then  they  do  not  convey  infection  the  next 
year,  the  parasites  in  them  must  have  died.  It  was  on  this  account 
I  said  that  once  infective  the  mosquito  remained  so  during  her  active 
life.  Infection  apparently  dies  out  during  hibernation.  Possibly 
infected  females  may  not  hibernate.  The  general  experience  of 
yellow  fever  not  recrudescing  the  year  after  an  epidemic  is  proof 
that  generally  the  parasites  die.  The  negative  evidence  is  so  strong 
that  it  seems  fair  to  believe  that  the  fever  alleged  to  have  been  "  kept 
eiiao**— 14 2 
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©ver  ^  in  New  Orleans  was  an  introduction  early  in  the  season,  tie 
source  of  which  was  not  known.  It  is  a  matter  that  could  be  easilj 
settled  by  laboratory  experiment,  and,  if  I  am  correct,  with  no  danger 
to  the  men  subjected  to  it. 

The  Sanitation  of  TeUow  Feyer. 

I  think  I  have  said  enough  to  enable  you  to  appreciate  the  sanitaij 
measures  to  be  taken  against  yellow  fever. 

First.  To  prevent  its  introduction  into  places  where  none  existe. 
If  there  be  no  Aedes  {Stegomyia)  caloptta  in  the  places  to  be  pro- ^ 
tected  they  need  no  protection,  as  it  is  "  uninf ectible  territory  "in 
which  yellow  fever  is  not  a  communicable  disease.  You  may  intro- 
duce a  hundred  cases  in  the  absence  of  the  mosquito  and  there  would 
never  be  one  hundred  and  one.  This  is  true  of  the  ports  of  the 
United  States  from  Baltimore  north.  It  is  the  meaning  of  the  old 
division  line  between  "  infectible  "  and  "  noninfectible  "  ports. 

Of  course  the  same  thing  holds  when  the  mosquitoes  are  inactive; 
(bat  is,  even  at  southern  ports  during  the  winter.  Cases  of  yellow 
fever  introduced  then  have  nothing  to  be  infected  by  them.  Infected 
mosquitoes  even  would  not  be  able  to  leave  the  vessels.  Quarantine 
IB  properly  modified  then  by  the  condition  of  the  port  to  be 
protected  as  much  as  the  port  to  be  quarantined  against,  a  thing 
which  more  than  once  has  been  overlooked.  And  here  let  me  warn 
you  against  unnecessary  measures  of  sanitation.  They  bring  re- 
proach upon  the  whole  subject,  and  being  indefensible,  render  it  less 
oasy  to  defend  the  necessary  measures;  moreover,  there  is  only* 
oertain  amount  of  money,  time,  and  energy  available  for  sanitarj 
pleasures,  and  as  in  old  times  the  tithing  of  mint,  anise,  and  cumouA 
leads  to  the  neglect  of  the  weightier  matters  of  the  law.  It  is  very 
Qnportant,  then,  to  take  no  unnecessary  sanitary  measures. 

Second.  To  eliminate  yellow  fever  where  it  exists.  I  say  di^' 
Uftte,  not  control.  The  latter  is  allowable  for  malaria,  but  I  thin* 
Hmt  for  yellow  fever  the  sanitarian  should  be  satisfied  with  noum 
lihori  of  elimination.    It  is  easy. 

Since  two  hosts,  one  human  and  one  insect,  are  necessary  ior  thj 
propagation  of  yellow  fever  it  is  obvious  that  a  perfect  control  ot 
either  is  sufficient  for  the  elimination  of  this  disease  from  acoffii 
munity.  I  mean  that  if  every  person  developing  yellow  fever  ^^ 
immediately  isolated  from  these  Aedes  mosquitoes  (that  is,  if  ^^ 
access' to  him  by  mosquitoes  was  allowed  while  he  was  in  an  infecu^, 
stage)  yellow  fever  would  inevitably  cease.  Similarly,  if  thei'e  ^» 
no  access  to  man  (I  mean  man  susceptible  to  yellow  fever)  by  ^J 
mosquito  in  the  infective  stage,  the  same  thing  would  occur.  Tff" 
tetically,  then,  we  can  eliminate  yellow  fever  by  control  of  eitfl'^i 
the  human  or  the  insect  end  of  the  chain. 


IS 
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ir::^t  which  end  of  the  chain  shall  we  begin  ?     Shall  both  ends  be 
iiji  Sit  the  same  time?     One  method  is  not  incompatible  with  the 

U  first  sight  it  seems  most  feasible  to  try  to  control  the  human 
jt,  because,  (1)  we  can  tell  more  or  less  when  he  develops  yellow 
er;  (2)  when  fomid  we  can  isolate  him  by  wire  screening  or  other- 

0  from  mosquitoes;  (3)  the  period  of  infectivity  of  the  hvnaan 
^\  to  moBqmtoes  is  very  short,  three  or  four  days  at  most,  during 

pA  tzTne  only  he  need  be  guarded. 

n  the  other  hand,  these  mosquitoes  once  infective  remain  so 
Fffinitely,  and,  except  as' their  environment  creates  a  presumption 
they  have  or  have  not  had  access  to  a  man  in  the  infective 
^  h  of  yellow  fever,  we  have  no  means  of  telling  infective  mos- 
^  m  from  any  other,  and  the  only  practicable  means  of  control 
i  16  insect  host  is  by  its  extermination — ^more  or  less  complete. 
^  le  destruction  of  the  Aedes  calopus  mosquitoes,  which  have  had 
to  a  man  in  the  infective  stage  of  yellow  fever,  as  distinguished 
the  general  destruction  of  these  mosquitoes,  requires  such  a 
ledge,  and  hence  control,  of  the  human  host  as  to  place  this 
in  the  class  of  those  determined  by  the  control  of  the  human 
than  in  that  of  those  determined  by  the  control  of  the  insect 

seems  easier,  then,  and  more  natural  to  attempt  to  control  the 
In  host ;  and  the  first  attempt  to  exterminate  yellow  fever  after 
Eiethod  of  propagation  was  known,  which  was  so  brilliantly 
pi  out  by  Gorgas,  at  Habana,  in  1901,  rested  mainly  on  this 
lod.  The  attempt  to  lessen  the  number  of  mosquitoes  by  de- 
ing  their  breeding  places  was  also  made,  and  made  vigorously, 
ihe  principal  dependence  was  placed  on  the  isolation  of  the  in- 
id  men,  and  the  destruction  of  the  mosquitoes  already  infected 
lem;  the  destruction  of  Aedes  calopus  in  general  being  regarded 

1  adjuvant  to  the  main  work. 

le  same  methods  were  used  by  Liceaga,  for  Vera  Cruz;  by 
fcldo  Cruz,  for  Rio  and  Para;  by  White,  for  New  Orleans;  and 
ly  by  Gorgas,  for  Panama  and  Colon.  Its  general  adoption, 
I  shows  this  to  be  the  most  natural  method. 
I  of  these  efforts  were  successful,  or  comparatively  successful, 
\  in  Habana  and  on  the  Isthmus  especially,  and  that  in  Habana 
ftntly  so.  Yet  Col.  Gorgas  believes  and  asserts  that  his  success 
abana  was  due  to  the  war  waged  on  the  mosquito,  directly  under- 
I  as  an  adjuvant  to  the  isolation  of  the  sick,  rather  than  to  that 
Hon  itself ;  to  the  control  of  the  insect  rather  than  to  the  control 
e  human  host.  This  certainly  was  the  case  in  the  Isthmian  work. 
K)ntrolled  the  fever  by  the  isolation  of  sick  men,  and  greatly 
led  its  spread,  and  would  bring  it  down  to  the  very  few  cases  per 
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week  or  even  per  month.    But  it  seemed  that  it  would  not  disappei 
no  matter  how  closely  this  work  was  done,  and  I  can  not  assimjn 
that  it  was  done  very  closely.    I  do  not  know  of  any  higher  pi 
that  I  can  give  Col.  Gorgas  as  a  tactician  than  to  tell  you  how 
pressed  home  the  flank  attack,  so  to  speak,  when  we  found  that  tli^ 
main  effort  was  not  going  to  be  successful. 

The  reason  that  the  method  by  control  of  the  human  lios?t  &M 
was  because  imder  the  conditions  that  existed  it  was  imiiosjille  tf 
carry  it  out.  We  could  not  control  the  human  host  to  the  degree  Ia^ 
essary  for  success.  No  one  who  has  not  conducted  a  campaign  a|[airi 
yellow  fever  in  a  place  where  it  is  endemic,  where  the  iDiiabiiwB 
do  not  fear  it,  can  imagine  the  difficulties  of  finding  the  *i^mi 
yellow  fever  early  in  the  disease,  or  at  all ;  even  the  cases  wbicii  iff 
plain.  For  the  light  cases  let  me  say  this :  An  analysis  of  the  jellor- 
fever  statistics  of  Habana  for  the  10  years  preceding  1895,  publii^i 
by  me  in  1900  in  the  United  States  Public  Health  Eeports,  led  i| 
to  state  that  but  a  small  proportion  of  the  cases  of  yellow  fever  fi* 
Spanish  adults  in  Habana,  about  one-eighth,  I  think,  had  been  dbf 
nosticated.i  Taking  this  into  account,  in  addition  to  the  am'^ 
native  children,  which  are  practically  never  diagnosticated,  I  tbint 
the  most  optimistic  will  admit  that  in  such  places  control  of  tk 
human  host  to  a  sufficient  degree  to  eliminate  yellow  fever  is  im]^' 
sible — not  difficult,  but  impossible.  Our  only  hope,  then^  is  io  coii^' 
the  insect  host,  to  destroy  the  A'edea  calopus  mosquito. 

This  is  true  for  towns  where  yellow  fever  is  endemic.  In  t^^^ 
where  it  is  not  endemic,  as  in  the  United  States,  the  conditions  art 
different.  With  the  cooperation  of  the  people  it  is  or  may  be  posaW 
to  control  the  human  host  sufficiently  in  such  a  town,  especially  H^ 
town  be  small,  or,  what  is  nearly  the  same  thing,  if  the  fever  be  cot 
fined  to  a  limited  area  in  a  large  one.  This  was,  I  think,  an  imp* 
tant  factor  in  the  success  of  White's  campaign  in  New  Orleans.  ^ 
though  the  elimination  of  the  breeding  places  of  these  mosquito^ 
was  pressed  most  vigorously  the  results  were  too  quick,  I  ti^^ 
be  due  to  their  extermination  by  this  method.  Certainly  the  eanj 
control — ^I  do  not  say  elimination — of  the  fever  was  due  to  tn^ 
This  was  the  method  used  successfully  in  the  suppression  of  an  ^fi 
demic  in  the  little  town  of  McHenry,  in  1898, 1  believe,  and  in  Han?j 
ton,  Va.,  the  next  year  by  White  and  von  Ezdorf.  The  method « 
conveyance  of  yellow  fever  was  not  known  at  that  time  and  the  »• 
tempts  were  naturally  made  entirely  from  the  human  end  of  ^ 
chain.    They  were  successful. 

In  towns  in  the  United  States,  then,  when  the  people  will  «^ 
operate,  attempts  to  control  the  human  host  must  always  Jje  ^*p 
for  they  will  control  the  fever  even  if  they  do  not  eliminate  it;  ^^ 
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rill  smother  it ;  lessen  its  rapidity  of  spread  so  that  we  can  tide  over 
be  time  until  frost  with  a  minimum  number  of  cases.  We  have  no 
rost  to  help  us  where  the  fever  is  endemic.  This  was  the  case  in  the 
ittle  town  of  Franklin,  La.,  in  1897.  The  fever  was  handled  by 
»lation  and  fumigation  with  sulphur  of  the  houses  in  which  it  oc- 
orred.  It  spread  very  slowly  and  we  had  only  10  or  a  dozen  cases 
rom  September  1  until  frost,  which  came  on  the  night  of  Novem- 
er  18 — ^plenty  of  time  for  a  full  sized  epidemic,  but  for  the  measures 
ikken. 

Since  the  essential  part  of  this  method  is  the  discovery  of  the  man 
B  soon  as  he  is  sick,  the  cooperation  of  the  town  people  is  necessary, 
aght  cases  are  far  more  readily  found  in  such  towns  than  where 
lie  disease  is  endemic  because,  as  a  rule,  the  whole  population  is 
Isceptible  to  yellow  fever,  and  a  light  case  of  one  member  of  a 
imily  is  very  apt  to  be  associated  with  clearly  marked  cases  of 
Vne  oth^s  in  the  same  house  and  thus  lead  to  discovery  or  at  least 
pspicion. 

I  On  the  other  hand  were  the  problem  to  rid  of  yellow  fever  a  town 
I  the  Tropics  in  which  it  is  endemic,  as,  say,  Guayaquil,  I  would 
^centrate  all  my  energy  in  ridding  the  town  of  Aides  calopus;  I 
JOuId  not  isolate  those  sick  of  yellow  fever;  I  would  not  isolate  a- 
Ian ;  I  would  not  fumigate  a  room  save  possibly  as  a  protection  to 
^ose  in  the  immediate  neighborhood.  As  a  measure  of  general  sani- 
|tion  helping  to  rid  the  town  of  yellow  fever  its  value  would  not 
ky  for  the  trouble  it  causes  if  indeed  it  had  any  value  at  all  for 
us  purpose. 

The  conditions  of  the  two  classes  of  places  are  different  and  the 
leans  advisable  for  the  riddance  of  yellow  fever  are  also  different. 
br  the  last,  control  of  the  insect  host  alone  is  to  be  aimed  at ;  for 
)e  first,  control  of  the  human  host  should  also  be  vigorously  pressed. 
jOne  does  not  have  to  eliminate  all  the  Aedes  calopics  to  get  rid  of 
iBow  fever;  if  they  are  brought  to  below  a  certain  number  in  a 
Nm,  the  disease  will  spontaneously  die  out.  This  is  conmion  sense 
fther  than  observation,  and  the  number  necessary  to  continue  it 
buld  vary  directly  with  the  ratio  of  people  inmiune  to  yellow  fever 
\  those  susceptible  to  it.  Thus,  suppose  10  cases  of  yellow  fever 
toe  introduced  into  a  town  all  of  whose  inhabitants  were  susceptible 
I  the  disease ;  suppose,  then,  that  there  were  such  a  number  of  these 
losquitoes  in  the  town  as  were  able  to  infect  only  9  men  from  these 
t  sick  ones,  obviously  the  fever  would  gradually  die  out.  If  there 
fcre  enough  to  infect  11  men,  it  would  increase.  If  the  number  was 
Ich  that  they  were  just  able  to  produce  10  infections,  the  fever 
ould  continue  without  increasing  or  diminishing.  Now,  if  one-half 
f  the  people  in  the  town  were  inmiune  to  yellow  fever,  obviously 
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only  6  infections  would  be  caused  by  this  same  number  of  mofiqai- 
toes — one-half  of  their  bites  being  wasted  on  those  immune  to  yellow 
fever — and  there  would  have  to  be  twice  as  many  to  be  able  just  to 
continue  the  fever.  Obviously,  then,  the  "critical  number"  of 
Stegomyia  (as  Gorgas  calls  the  number  just  less  than  which  vil 
allow  yellow  fever  to  spread  in  a  town),  this  "critical  number," I 
say,  is  less  in  any  town  as  the  number  of  those  immime  to  yellow 
fever  decrease,  and  a  much  greater  mosquito  reduction  is  requird 
to  eliminate  yellow  fever  from  a  town  in  the  United  States,  wheit 
practically  all  are  susceptible  to  yellow  fever,  than  from  one  where 
it  is  endemic.  Therefore,  it  is  far  more  difficult,  the  work  must  be 
carried  further,  to  eliminate  yellow  fever  in  a  town  of  the  United 
States  than  in  one  where  it  is  endemic.  I  had  rather  tackle  three 
towns  like  Guayaquil  than  one  like  New  Orleans  in  1905. 

There  is  one  other  thing  that  is  not  yet  in  the  books  and  yetthit 
is  fairly  well  known  by  sanitarians  and  which  you  should  know.  It 
is  the  spontaneous  disappearance  of  yellow  fever  in  towns  in  tie 
Tropics.     There  are  quite  a*  number  of  towns  of  this  kind  from 
which  yellow  fever  has  disappeared  where  no  sanitary  work  his 
been  done  and  which  are  still  breeding  Aedes,  or  before  sanitarr 
work  was  done.     Corinto  was  unquestionably  infected  with  yellof 
fever  in  1905.    We  had  an  inspector  there  until  1910  or  1911.  Jfo 
sanitary  work  was  done  and  Aedes  calopics  was  breeding  all  of  this 
time,  yet  in  1911  or  1912  we  landed  some  5,000  marines,  who  made 
the  place  the  base  of  operations  and  stayed  there  some  time.  ^^ 
fever  appeared  among  them.    Evidently  the  town  was  not  infectei 
Bocas  is  free  and  no  sanitation  was  done  until  after  the  fever  wtf i 
gone.    I  think  the  same  thing  happened  in  some  of  the  towns  in  the 
interior  of  Cuba,  as  Puerto  Principe  and  Villa   Clara  and  eyai! 
Cienf  uegos.    It  has  been  a  not  uncommon  phenomenon  in  the  Tropica 
Yet  most  of  these  towns — I  except  the  Cuban  towns — are  still  breefl* 
ing  Aedes  ccdopus.   How  does  this  happen?    Unquestionably  by  th 
elimination  of  the  parasite,  by  the  failure  of  the  human  hosts  ffl 
sufficient  number  to  continue  its  propagation.    If  all  the  people  in  «^ 
endemic  center  become  immune  and  no  nonimmunes  come  in,  theri 
is  nothing  to  keep  up  the  human  chain,  and  when  the  infected  nw* 
quitoes  die  out,  if  they  have  not  bitten  some  one  who  can  contin* 
the  propagation,  yellow  fever  necessarily  stops.    It  is  a  spontaneoa 
elimination  of  the  parasite  for  the  lack  of  a  human  host.    This  dol 
not  occur  in  large  towns.    Too  many  inmiigrants  come  in  from  pl*^ 
where  yellow  fever  is  not  endemic  and  the  infection  is  thus  kept  uj 
There  are  also  a  larger  number  of  babies  born,  who,  of  course, 
newcomers  and  susceptible  to  the  disease.    I  will  say  this,  howeva 
that  it  would  require  a  decidedly  larger  number  of  babies  per  annnJ 
to  continue  the  propagation  of  yellow  fever  than  it  would  of  s» 
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oeptible  people  from  the  outside.  When  yellow  fever  is  getting  rar« 
in  a  town  a  baby  remaining  in  its  own  home  would  be  far  less  ex- 
posed to  it  than  an  adult  going  from  place  to  place  in  the  town.  A 
baby  while  sick  would  be  in  the  house  of  its  immune  parents  and 
would  thus  have  less  chance  to  spread  it  than  an  adult  who  would 
contract  the  disease  in  one  part  of  the  town  and  develop  it  in  another. 
On  both  counts,  then,  a  baby  is  less  apt  to  propagate  it  than  tf 
susceptible  adult. 

One  thing  is  also  to  be  noted,  that  towns  of  this  kind  are  liable 
to  little  epidemics  among  the  natives  from  time  to  time  when  yellow 
fever  is  introduced.  This  is  due,  of  course,  to  the  accumulation  of  a 
considerable  number  of  people  susceptible  to  the  fever;  that  is,  to 
those  born  since  the  town  was  free  from  infection.  There  was  on« 
at  Buenaventura  in  1904. 


LECTURE  NO.  2. 

(March  27,  1914.) 

Gentlemen  :  I  told  you  yesterday  something  of  the  epidemiology 
of  yellow  fever — enough  to  understand  the  reason  for  the  sanitary 
measures  to  be  taken  to  control  it.  I  also  discussed  the  class,  the 
general  nature,  of  these  measures.  I  thought  that  to-day  I  would 
take  up  the  sanitary  measures  somewhat  in  detail,  not  simply  giving 
you  the  principles  upon  which  they  are  based  nor  the  general  direc- 
tion in  which  they  should  go,  but  the  details  of  sanitary  measures. 

There  are  two  lines  along  which  efforts  to  eliminate  yellow  fever 
from  a  place  may  be  made.  One  is  by  the  control  of  the  human  ho^ 
and  the  other  is  by  the  control  of  the  mosquito.  There  are  good  rea- 
sons why  in  a  large  place  where  yellow  fever  is  endemic  the  attempt 
to  eliminate  it  by  the  control  of  the  human  host  is  futile. 

I  should  like  to  tell  you  what  was  done  in  Panama.  I  do  not  know 
that  anything  could  give  you  a  better  illustration  of  sanitary  tactics 
than  what  occurred  when  we  found  the  attempt  to  control  the  hmm 
host  had  failed  and  the  attack  against  the  mosquito  was  pressed  to 
success.     I  want  to  take  up  these  two  lines  now  in  some  detail. 

What  measures  do  you  take  to  eliminate  the  insect  host  or,  I  will 
say,  to  control  the  insect  host?  Here  we  encounter  the  same  diffi- 
culty that  we  find  when  we  attempt  to  eliminate  other  things  that 
breed  very  fast,  such  as  rats,  mice,  flies,  fleas,  etc.  There  is  no  use 
in  attempting  to  destroy  the  individual.  This  does  only  temporary 
good,  and  only  a  little  good  after  all.  You  will  never  be  able  thus 
to  get  rid  of  them.  The  only  chance  of  success  is  in  destroying  their 
breeding  places,  their  shelters,  their  food  supplies,  or  of  introducing 
such  natural  enemies  as  may  be  able  to  keep  them  under  control. 

This  mosquito's  food  supply  is  man — ourselves ;  their  shelters  are 
our  houses.  No  natural  enemies  have  been  found  which  will  control 
them.  We  must  necessarily  limit  our  campaign  to  an  attack  on  theu" 
breeding  places.  Fortunately  this  is  easy.  In  attacking  their  breed- 
ing places  we  have  only  to  get  rid  of  water  in  artificial  containers  or 
to  prevent  access  of  mosquitoes  thereto.  There  is  no  problem  here  of 
draining  measures,  draining  streams  and  swamps  and  cleaning  (^^ 
ditches,  as  we  have  to  do  in  antimalarial  work.  If  we  eliminate  the 
artificial  containers  about  the  houses  of  man  we  practically  g^^ "" 
of  the  yellow-fever  mosquito  and  consequently  of  yellow  fever  itseu- 
I  may  say  that  they  were  reported  breeding  in  the  street  ditches  i^ 
16 
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Kew  Orleans  on  the  outskirts  of  the  city  in  8  per  cent  of  the  ditches. 
This  certainly  was  not  so,  however,  in  Habana  or  in  Panama;  and  I 
un  informed  by  Kichardson  and  White  that  the  determination  of 
the  species  found  in  the  ditches  in  New  Orleans  was  made  almost 
ixclusively  from  the  larvae,  by  whom  I  do  not  know,  and  it  is  very 
«sy  to  make  a  mistake  between  the  larva  of  the  Culex  and  the  Aedes 
'dopus.  At  any  rate,  in  Panama,  Colon,  and  Habana  we  did  not 
ind  Aedes  calopua  breeding  in  street  ditches  as  a  sanitary  problem. 
;t  was  entirely  a  question  of  artificial  containers. 

Of  course,  if  there  is  a  mudhole  or  a  ditch  with  firm  sides  contain- 
Bg  clear  water,  I  do  not  know  but  that  it  might  not  do  as  well  as  an 
prtificial  container  and  that  these  mosquitoes  might  not  breed  there 
dst  as  well  as  in  a  jar.  But  the  fact  remains  that  we  rarely,  if  ever, 
ind  this  mosquito  in  puddles  or  ditches. 

You  must  not  leave  artificial  water  containers  anywhere  about  the 
demises.  Cisterns  and  water  barrels  are  the  main  breeding  places, 
at  by  no  means  all.  At  Colon  there  was  a  very  excellent  oflScer  as 
iperintendent  of  the  hospital.  I  was  over  one  day  to  see  a  case  of 
dlow  fever  and  while  there  I  thought  I  would  look  around  to  see 
hether  there  were  any  breeding  places  for  mosquitoes.  He  laughed 
lid  said  there  were  none.  "  I  knew  you  were  coming,"  he  said,  "  and 
leaned  up  everything."  I  did  not  find  anything  except  about  a  pint 
ild  a  half  of  water  in  a  grindstone  basin,  and  if  there  was  one  there 
ere  a  million  larvse  in  it.  He  had  not  thought  of  that.  In  the 
tecutive  building  in  Panama  mosquitoes  were  found  breeding  in  the 
ishes  where  the  brushes  for  the  copy  books  were  kept.  In  a  little 
See  where  there  were  three  or  four  desks  in  Gen.  Wood's  head- 
iarters  in  Habana  they  were  found  breeding  in  fire  pails,  and  in 
Die  houses  rather  carefully  inspected  they  were  found  breeding  in 
e  little  saucers  in  which  table  legs  were  set  to  keep  the  ants  off  the 
ble.  There  is  not  any  collection  of  water  too  small  for  these 
tequitoes  to  breed  there  and  in  numbers.  We  found  them  in  the 
ly-water  basins  in  the  cathedral  and  experienced  a  great  deal  of 
luble  in  getting  rid  of  them. 

Another  thing:  The  gutters  of  buildings  had  to  be  looked  after 
Btty  closely.  If  they  were  crushed  or  bent  they  held  water ;  if  they 
t«  stopped  up  with  leaves  or  trash  they  Held  water.  I  thought 
lere  there  was  just  a  slight  sagging,  a  bit  holding  a  few  ounces  of 
*er,  with  a  pouring  rain  averaging  twice  a  day,  there  would  be  very 
tie  risk  of  Aedes  caLofus  breeding  there;  but  the  last  mosquito 
rk  in  Panama  was  done  to  remedy  just  that  condition  ijn  the 
iters. 

[  found  a  child  with  yellow  fever  at  the  Hotel  Italia  and  I  found 
lie*  calopus  in  the  room  where  the  child  was  sick.    Where  did 
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they  come  from?  I  naturally  thought  of  the  cistern  as  notbein 
screened.  I  went  out  and  examined  it  and  found  it  well  scree&el 
It  was  tight.  But  we  opened  the  cistern  and  one  or  two  of  tha 
mosquitoes  flew  out.  I  got  down  in  the  cistern  (it  wjis  an  mw 
ground  affair  in  the  kitchen)  and  found  a  few  larvae  on  the  surfi 
but  there  were  many  pupro  skins  scattered  about.  I  was  p'uzzled 
know  how  the  mosquitoes  got  into  the  cistern,  which  was,  as  I  si 
tightly  screened.  Then  it  flashed  on  me  all  at  once  that  while  tW 
screen  through  which  the  water  poured  into  the  cistern  at  the  intib 
was  fine  enough  to  screen  out  the  mosquitoes ;  it  was  not  fine  enoogk 
to  prevent  the  eggs  and  the  very  young  larvse  from  the  gutters  from 
washing  down  into  the  cistern.  In  that  way  they  would  develop  jnst 
as  well  and  come  out  of  the  cistern  as  they  would  if  they  had  beei 
laid  directly  in  the  cistern  water.  To  correct  the  condition  we  did 
two  things :  We  set  the  tops  of  the  cisterns  on  permanently  wiA 
cement  and  put  in  pumps,  so  that  if  mosquitoes  developed  in  thfiffl 
they  could  not  get  out,  and  later  discontinued  cisterns  altogether. 

That  is  a  thing  you  will  have  to  watch  for  if  you  have  any  wort 
to  do  in  the  extermination  of  mosquitoes.  You  had  better  not  ht« 
gutters  on  the  houses,  but  if  you  have  gutters  let  them,  as  a  rule,  h 
not  over  16  feet  long,  with  a  down  spout  at  each  end  discharging « 
the  ground.    Do  not  use  any  cisterns  if  avoidable. 

You  need  not  pay  any  attention  to  open  cesspools.  You  may  ^'^ 
as  many  cesspools  as  you  choose.  These  will  breed  Culex,  but  y«i 
will  never  find  Aedes  calopus  coming  out  of  a  cesspool.  The  i^ 
calopus  does  not  like  that  kind  of  water;  she  requires  clear  water  to 
breed  in. 

Another  thing:  How  about  the  cups  provided  by  the  leaves  aw 
branches  of  plants?  This  may  be  matter  for  important  decision 
soipetimes.  There  are  a  number  of  plants  that  hold  a  little  wat^rin 
the  axils  of  their  leaves.  A  cornstalk  does;  so  does  the  calaAi^ 
which  adorns  our  lawns.  In  the  Tropics  you  will  find  plants  tk« 
will  hold  some  ounces  of  water,  or  even  half  a  pint,  and  these  m^T 
furnish  breeding  places  for  our  mosquitoes,  because  the  water  J 
clear.  The  banana  and  taro  (colocasia)  should  be  especially  noteoj 
as  the  axils  of  their  leaves  may  hold  considerable  water.  The  le»^* 
of  certain  palms  also  form  cups  that  hold  water;  some,  as  the  coconn 
palms,  very  little,  while  the  Traveler's  palm  will  hold,  maybe,  hali* 
pint.  The  colocasia,  however,  was  our  main  concern  on  the  IsthmoSr 
as  they  were  all  around  the  houses  and  held  two  ounces  of  water 
more  to  the  plant.  In  this  water  the  larvce  of  Aedea  ccHop^  ^ 
sometimes  found,  usually,  however,  in  small  numbers. 

As  I  told  you,  I  think,  a  mosquito  lays  by  preference  where  ntf 
progeny  is  most  apt  to  come  to  maturity,  but  she  will  lay  by 
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tion  wherever  there  is  water  when  she  can  not  find  a  better  place,  as 
she  can  not  help  laying  any  more  than  any  other  female  animal  can. 
To  determine,  then,  if  the  water  in  these  colocasia  plants  was 
suitable  to  bring  the  larvae  to  maturity  we  put  screens  of  wire  or  of 
hoops  and  mosquito  netting  (just  the  arrangement  one  uses  to  keep 
flies  from  cake)  over  these  plants  where  there  were  collections  of 
larvae,  and  from  what  I  ^aw  I  do  not  think  6  per  cent  of  them 
developed  into  mosquitoes. 

Bananas  were  examined  and  were  not  considered  dangerous.  I 
do  not  recall  whether  no  larvae,  or  very  few,  were  found  in  them. 
These  plants  are  not  plentiful  about  the  city  of  Panama.  I  do  not 
know  that  any  palms  were  examined.  I  think  we  had  only  two  Trav- 
eler's palms  on  the  Isthmus,  and  we  did  not  fear  the  others.  On  the 
Isthmus,  then,  we  did  not  consider  the  breeding  in  the  axils  of  leaves 
of  plants  of  sufficient  sanitary  importance  to  take  measures  against 
it.  I  can  conceive,  however,  that  the  Traveler's  palm  may  be  a  decided 
danger ;  as,  indeed,  under  different  conditions,  the  other  plants  men« 
lioned  might  be.  I  am  only  telling  you  what  the  conditions  were  on 
the  Isthmus;  they  might  well  be  different  elsewhere.  It  is  fair  to 
say,  too,  that  on  the  Isthmus  the  removal  of  "  cover  "  for  mosquitoes 
in  the  neighborhood  of  houses  removed  most  of  these  plants  any  way. 
What  I  want  you  to  notice  here  is  not  that  we  considered  the 
breeding  in  plants  of  little  sanitary  importance,  but  the  method  of 
determining  that  it  was  not.  To  find  larvae  in  a  collection  of  water 
is  not  proof  that  this  collection  is  breeding.  See  if  they  develop  into 
imagines  before  you  say  that. 

Aedes  do  breed  in  knot  holes  in  trees.  At  Corinto  the  knot  holes 
and  hollows  in  the  firewood  which  was  piled  on  the  wharf  was  a 
source  which  had  to  be  reckoned  with. 

In  artificial  containers  there  are  three  methods  you  may  adopt  to 
get  rid  of  mosquito  larvae  or  eggs:  Turn  the  water  out;  screen  the 
container;  or,  if  these  two  are  impracticable  or  not  permissible,  oil 
the  container.  This  seems  a  simple  thing  to  tell  you,  but  it  is  a  point 
you  may  have  occasion  sometime  to  remember.  In  turning  the  water 
out  of  the  container  turn  it  completely  out;  do  not  leave  any  water 
in  it,  or  you  will  have  to  do  your  work  over  again.  This  mosquito 
has  probably  been  turned  out  of  water  jars  for  generations.  Ihos© 
that  have  been  turned  out  have  not  bred  any  progeny,  and  only  the 
progeny  of  those  that  knew  how  to  take  care  of  themselves  are  alive. 
Thus  the  instinct  to  save  themselves  is  strong  in  them  now,  and  1 
must  say  that  a  great  many  of  them  seem  to  know  how  to  take  care 
of  themselves.  For  example,  of  100  larvae  in  a  jar  that  has  been 
turned  out,  if  you  leave  50  drops  of  water  in  the  jar  you  will  find 
99  of  the  original  larvae  in  the  bottom ;  and  the  only  way  to  make  ^ 
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good  job  of  it  is  to  turn  it  completely  upside  down  and  get  rid  of 
every  drop  of  water  that  is  in  it.  They  cling  to  the  last  few  drops  of 
water  left  in  the  jar. 

As  to  oiling  containers,  that,  of  course,  can  be  done  only  when  the 
water  is  not  to  be  used  for  drinking  or  cooking  purposes  and  whers 
you  can  not  turn  it  out.  You  will  find  this  to  be  the  only  m^ihd 
available  in  a  great  many  places.  Salt,  if  enough  be  added,  will  atso 
prevent  breeding.  This  was  the  means  used  to  get  rid  of  them  ia 
water  about  a  church  which  could  not  be  oiled. 

There  is  one  thing  you  will  have  to  bear  in  mind:  If  you  turn  i 
water  supply  out  you  have  got  to  furnish  other  water  for  it,  and  this 
is  not  always  easy  to  do.  Supplies  of  wholesome  water  are  oftec 
scarce,  and  in  places  where  yellow  fever  is  epidemic  waterworks  ore 
usually  conspicuous  by  their  absence.  In  such  places  a  man  ofta 
has  to  buy  drinking  water  as  he  would  buy  milk,  at  so  much  per 
gallon.  You  must  not  turn  water  out  unless  you  can  furnish  other 
water.  So,  as  a  preliminary  step,  unless  you  are  in  a  very  ^mt 
hurry,  you  should  arrange  to  supply  him  with  fresh  water.  That 
being  done,  I  think  you  have  a  right  to  turn  the  water  out  of  cisterns 
and  pots.  Otherwise  people  "won't  stand  for  it,"  to  use  a  slang 
expression. 

The  next  general  method  for  the  elimination  of  yellow  fever  is  the 
control  of  the  human  host.  I  told  you,  I  think,  that  I  regarded  this 
as  of  small  value  where  yellow  fever  is  endemic  and  the  people  do 
not  care.  If  I  had  a  town  like  Guayaquil,  for  instance,  I  would  not 
isolate  a  single  man;  I  would  not  fumigate  a  single  room;  I  would 
not  go  to  the  trouble  of  putting  my  finger  on  an  infected  mosquito, 
except  for  the  purpose,  maybe,  of  protecting  a  little  foreign  colony 
f  that  might  be  in  the  place.    I  do  not  think  any  attempt  from  the 

!  human  end  would  have  any  effect  upon  the  time,  by  one  day,  when 

you  would  eliminate  the  fever.  I  would  make  my  attempt  entirely 
from  the  end  of  the  insect.  But  it  is  very  different  in  a  town  where 
yellow  fever  is  not  endemic.  If  this  place  be  small,  or  if  only  a  part 
of  it  be  infected,  and  if  you  can  have  the  cooperation  of  the  people, 
as  a  rule  you  should  make  this  the  main  attack,  because  it  is  possible 
to  eliminate  the  fever  in  this  way;  and  if  so,  you  can  do  it  mu^^ 
more  quickly  than  by  war  on  the  mosquito.  Even  if  you  can  not 
eliminate  it  you  can  always  control  it.  And  in  those  countries  where 
it  is  not  endemic  frost  will  come  after  a  while,  and  if  you  can  keep 
it  under  control,  lessen  the  rapidity  of  its  spread,  you  can  lessen  the 
number  of  cases  that  will  occur  before  frost  stops  it  to  a  small  pro* 
portion  of  what  would  have  occurred  had  not  these  measures  been 
taken. 

In  such  a  place,  of  course,-  there  is  no  reason  why  you  should  ^f 
work  from  both  ends,  as  White  did  in  New  Orleans  and  Gorgas  u^ 
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Habana  and  Panama.  I  think  I  said  all  this  yesterday,  but  the 
matter  is  so  important  that  I  repeat  it. 

I  spoke  of  the  cooperation  of  the  people  as  being  necessary  for 
this  work,  and  it  is.  You  must  work  with  the  people;  you  must 
have  their  assistance  if  you  hope  to  accomplish  anything.  You 
can  not  do  efficient  work  if  your  activities  are  opposed  by  the  com- 
munity.   I  have  tried  it  both  ways  and  know. 

Of  course  this  method  consists  in  finding  the  sick  men,  isolating 
them  from  mosquitoes,  and  destroying  such  mosquitoes  as  have  had 
a  chance  to  feed  upon  them  before  they  were  isolated.  It  hinges 
upon  finding  the  sick  man.  If  you  can  locate  the  disease  and  screen 
out  the  mosquitoes  it  is  easy  to  destroy  the  mosquitoes  that  may 
have  found  access  before  you  got  there;  but  finding  the  sick  man  is 
not  easy.  You  may  have  no  difficulty  in  finding  the  bad  cases,  the 
cases  that  are  known  to  be  yellow  fever.  You  have  to  bend  every 
energy,  and  no  trouble  is  too  great,  no  precaution  too  trivial,  to 
find  the  slightly  sick  man.  By  taking  great  pains  in  your  search 
and  by  enlisting  the  support  of  the  people,  and  through  the  laws 
and  ordinances,  you  will  find  a  great  many. 

The  first  thing  to  do  is  to  lay  out  in  your  own  mind  the  great  fact 
that  every  man  sick  in  a  place  where  there  is  yellow  fever  is,  from  a 
sanitary  standpoint,  sick  of  yellow  fever  until  the  contrary  is  proved. 
I  do  not  mean  that  every  sick  person  actually  has  yellow  fever. 
If,  for  instance,  a  man  is  reported  as  sick  and  you  find  he  has  a 
broken  leg,  you  will  know  that  his  trouble  is  not  yellow  fever;  but 
if  you  do  not  know  that  his  leg  is  broken  you  had  better  look  into 
his  case  and  satisfy  yourself  just  what  the  trouble  is.  And  until 
yon  do  know  that  the  sick  man  has  a  broken  leg  he  should  be  re- 
garded as  a  case  of  yellow  fever. 

Sometimes  you  will  find  cases  in  which  you  can  not  tell  whether 
they  have  yellow  fever  or  something  else.  At  McHenry,  a  little 
place  in  Mississippi,  an  epidemic  broke  out.  It  was  a  small  place, 
but  it  was  in  June,  and  it  was  a  place  from  which  yellow  fever  could 
spread — a  spark  which  could  kindle  a  conflagration — and  unusual 
precautions  were  justified.  The  town  was  divided  into  sections  and 
every  soul  in  it  was  seen  twice  a  day.  If  any  man  was  found  sick  he 
was  seen  by  a  phy^cian  and,  imless  the  case  was  plainly  not  yellow 
fever,  he  was  isolated.  If  anyone  became  sick  at  night  or  between 
visits  in  the  day  he  was  instructed  to  call  a  physician  at  once,  and 
generally  he  did.  In  this  way  we  kept  a  very  close  watch  on  the 
people  in  town  and  saw  almost  every  case  of  sickness  as  soon  as  it 
occurred.  To  encourage  the  reporting  of  sickness  not  only  was  the 
family  of  the  sick  man  put  to  no  expense  by  his  sickness;  it  and  he 
were  given  all  the  help  we  could  possibly  manage.  It  was  made  an 
advantage  to  be  sick,  so  as  to  get  the  sickness  reported.    Quite  f  re- 
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quently  we  were  unable  to  say  when  we  first  saw  a  patient  whedio' 
he  had  yellow  fever  or  not,  and  we  did  isolate  quite  a  number  who 
did  not  have  yellow  fever,  yet  I  think  we  isolated  all  who  did  harg 
yellow  fever.  It  was  very  close  work  and  under  good  conditions  for 
success — a  small  place,  with  fair  cooperation  of  the  people  and  a  con- 
dition which  required  unusual  effort.  It  was  successful  and  the  fir^ 
suppression  of  an  epidemic  of  yellow  fever  in  the  South  in  tht 
summer  of  which  I  know. 

In  Panama  we  had  laws  compelling  the  reporting  of  cases  of  a<4- 
ness  and  we  had  physicians  whose  duty  it  was  to  see  everybody  who 
was  reported  sick;  and,  finally,  we  made  a  tabulated  list  of  every 
one  in  town  who  was  susceptible  to  yellow  fever — ^the  "nonim- 
munes " — and  had  each  one  of  them  inspected  daily.  Anyone  miss- 
ing had  to  be  accounted  for  by  his  lodging-house  keeper,  and  anyone 
even  suspected  of  being  sick  was  seen  by  a  physician.  The  detail  was 
as  well  worked  out  and  as  well  carried  out  as  we  could  do  it*  The 
town,  however,  was  fairly  large  and  some  part  of  the  susceptible 
people  were  opposed  to  our  efforts — not  actively,  but  opposed  all  the 
same.  We  did  not  find  all  of  the  sick,  or  enough  of  them  to  get  rid 
of  the  fever. 

I  tell  you  these  things  merely  as  illustrations.  I  can  not  tell  yoa 
how  to  go  about  finding  sick  men.  That  is  a  thing  that  has  to  be 
left  to  yourself,  as  conditions  vary.  You  must  use  your  own  judg- 
ment and  all  the  ingenuity  you  have,  and,  as  I  said  before,  you  must 
regard  every  sick  person  as  having  yellow  fever  until  the  contrary 
is  proved.  At  McHenry  we  had  free  medicine  and  attendance.  We 
furnished  these  and  some  delicacies  to  everyone  who  was  sick,  and 
when  you  do  this  you  will  be  surprised  to  find  out  how  many  report 
sick.  If  you  make  it  hard  for  them  you  will  never  find  them.  To 
be  sick  must  be  made  a  privilege.  Having  found*  them,  they  should 
be  removed  to  a  hospital  and  screened,  or  screened  in  their  own 
houses.  It  is  better  to  take  them  to  hospital  if  they  are  willing  to  go, 
but  it  is  better  to  screen  them  at  home  if  the  knowledge  that  they 
will  be  taken  to  hospital  will  prevent  your  finding  other  sick  people. 
It  is  better  to  find  90  per  cent  of  the  sick  people  and  screen  them  in 
their  houses  than  to  find  60  per  cent  and  screen  them  in  the  hospital; 
and  it  may  be  a  question  between  isolating  them  in  their  houses  or 
not  at  all.  The  killing  of  mosquitoes  is  a  very  easy  thing;  the  finding 
of  all  the  sick  men  is  a  very  hard  problem. 

That,  I  think,  is  all  that  I  am  going  to  say  about  the  sanitation  of 
yellow  fever.  The  principles  I  have  tried  to  give  you  and  some  of 
the  details.  The  others  you  will  work  out  for  yourselves  according 
to  the  nature  of  your  problem.  And  remember  that  each  officer  of 
this  service  always  improves  on  his  predecessor. 
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The  clinical  aspects  of  yellow  fever  I  do  not  purpose  going  into, 
it  the  diagnosis  of  the  fever,  especially  its  differential  diagnosis, 
I  a  necessary  point  in  the  sanitarian's  knowledge. 
In  the  matter  of  diagnosis  it  is  not  worth  while  to  say  anything 
X)ut  the  bad  cases,  the  cases  that  anybody  can  tell.  The  cases  that 
ai  give  you  trouble  are  the  light  cases  and  cases  in  the  early  stages, 
arly  diagnosis  is  especially  desirable.  Therefore  it  is  the  clinical 
story  of  the  light  cases  and  of  those  in  their  early  stages  that  I  am 
►ing  to  try  to  give  you. 

In  the  first  place,  some  cases  are  not  diagnosable;  you  can  not 
agnosticate  them.  Here  is  a  family — ^the  mother,  the  father,  two 
Jer  girls,  16  and  13,  possibly  a  boy  of  12,  and  some  children  of  5 
6  and  younger — all  sick.  The  adults  plainly  have  yellow  fever, 
id  some  of  the  children's  cases  can  be  diagnosticated  as  such,  but 
me  of  the  little  children  are  simply  sick  of  ^  light  fever  for  a  few 
ys  with  no  distinctive  marks.  It  is  reasonable  to  believe  that  all 
ye  the  same  disease,  but  some  of  them  taken  by  themselves  could 
t  have  been  diagnosticated. 

Yellow  fever  commences  just  like  any  other  fever.  You  have  pains 
d  malaise;  may  have  a  chill  and  again  you  may  not.  About  half 
i  attacks  commence  at  night.  *  There  is  a  feeling  among  southern 
ysicians  that  nearly  all  attacks  of  yellow  fever  conmience  at  night: 
hink  not.  A  little  more  than  half  the  attacks  commence  at  night, 
d  as  few  malarial  chills  come  on  at  night,  a  chill  that  comes  at 
^t  does  help  to  exclude  malaria.  The  pains  and  malaise  are 
uiter  than  you  would  e2q>ect  from  the  elevation  of  temperature, 
ben  you  find  a  man  with  a  temperature  of  102®  and  sick  enough 
'  104°  it  is  suspicious  of  yellow  fever.  It  is  so  with  some  other 
eases — dengue  and  plague,  for  example.  Headache  is  almost  in- 
riable.  I  have  seen  only  one  patient  that  said  at  the  time  he  had 
headache.  It  is  generally  severe.  Pains  may  be  moderate  and 
I  degree  is  not  of  much  prognostic  import.  I  think  I  had  the  worst 
US  I  ever  saw  in  a  case  in  the  beginning,  and  I  did  not  have  a 
y  bad  case.  Nausea  and  vomiting  are  rather  more  common  than 
the  onset  of  other  fevers.  Constipation  is  almost  invariable,  but 
bowels  are  not  hard  to  move.  Insomnia,  or  very  troubled  sleep, 
he  beginning  is,  in  my  experience,  imiversal.  The  patient  is  rest- 
I  and  uncomfortable,  more  so  than  his  temperature  would  lead  you 
expect.  There  is  no  albuminuria  in  the  beginning.  A  slight  leu- 
ytosis;  otherwise  there  is  nothing  to  note  in  the  blood  picture. 
Es  f acies  in  the  very  beginning  is  extremely  characteristic,  I  do 
•  say  "  differential."  It  is  not  worth  while  to  remember  the  "  star- 
eyes  "  and  all  that  is  put  in  the  books  about  it.  Just  remember 
t  the  first  effect  of  yellow  fever  is  to  make  an  intense  active  capil- 
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lary  congestion  of  the  skin  and  mucous  membranea  The  eye  will,  of 
course,  be  bloodshot;  on  account  of  the  active  congestion  it  will  be 
watery.  The  upper  lip  will  be  puffed  and  swollen.  The  whole  fece 
will  be  slightly  puffed  and  red;  the  gums  red;  the  tongue  red;  fauces 
red.    It  is  simply  the  effect  of  an  acute  active  congestion. 

One  thing  about  the  conjunctivae:  Guiteras,  who  is  a  most  acute 
diagnostician,  says  that  the  conjunctivae  on  the  first  day  show  yellow. 
But  about  95  per  cent  of  the  men  I  have  seen  in  the  South  have  yel- 
low conjunctivae  without  yellow  fever.  An  examination  of  all  the 
white  male  patients  in  Ancon  Hospital  once  gave  practically  100  per 
cent  with  yellow  conjunctivae. 

About  the  third  day  the  "  stage  of  stasis  "  comes  on.  This  is  the 
"  stage  of  calm  "  of  the  old  books,  only  the  "  calm  "  does  not  always 
occur.  Dutrolau  says  it  may  be  so  short  as  scarcely  to  be  observable, 
which  I  judge  is  about  the  same  thing.  Calm  does  not  always  occur, 
but  stems  is  invariable. '  The  whole  aspect  changes.  In  light  casK 
and  those  of  moderate  severity — it  is  only  of  those  I  am  speaking— 
the  pains  disappear;  the  distress  and  restlessness  are  gone.  Tie 
patient  can  sleep  now  or  rest  without  sleeping.  His  appearance 
changes  absolutely  and  is  now  not  only  characteristic,  but  distinctive. 
He  lies  flat  in  bed  on  his  back ;  slides  4own  on  his  pillow.  The  whole 
appearance  of  the  man  as  he  lies  in  bed  is  one  of  rest*  His  mind  is 
clear;  he  speaks  only  when  it  is  necessary  to  speak;  speaks  slowly, 
distinctly  with  a  low  voice;  and  he  is  tired,  very,  very,  tired,  I  know 
of  a  case  of  moderate  severity  where  the  man  had  an  electric  bdl 
lashed  to  his  hand  and  when  he  wanted  anything  all  he  had  to  do 
was  to  press  a  button  with  his  thumb,  but  he  would  wait  until  he 
almost  perished  of  thirst  before  he  was  willing  to  undertake  the 
muscular  exertion  of  pressiug  the  button.  The  nurse  would  come  in 
and  ask  him  what  he  wanted  and  he  would  say  ".water;'*  not  another 
word.  It  was  even  too  much  exertion  for  him  to  say  "  drink,"  which 
was  perceptibly  more  laborious  to  pronounce.  That  is  how  tired 
he  was.   . 

The  appearance  of  the  face  changes.  The  active  congestion  of 
skin  and  mucous  membranes  of  the  first  stage  is  replaced  by  a  passiTe 
congestion — a  stasis.  The  face  is  no  longer  swollen;  it  is  not  bright 
red ;  shows  a  dusky  pallor  rather ;  the  conjunctivae  are  red,  but  with 
tortuous  veins;  they  are  dry  rather  than  moist,  making  the  "dull- 
red  eye"  of  this  stage.  A  distinct  yellow  color  is  nearly  always 
observable  in  the  eyes.  The  gums  are  red,  but  dark  red  and  spongy 
and  are  apt  to  bleed  spontaneously  or  on  slight  pressure.  The  facias 
(the  appearance  of  the  patient)  is  now  not  only  characteristic,  but 
distinctive.  At  this  stage  the  diagnosis  can  quite  frequently  be  made 
from  the  f acies  alone.    It  can  always  be  suspected. 
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If  one  presses  the  finger  on  the  chest  or  draws  the  nail  along  the 
Idn  the  white  mark  made  will  be  obliterated  very  slowly,  and  after 
bally  turning  red  will  remain  so  for  some  time.  The  mark  is  not 
rhite,  by  the  way,  but  yellowish.  This  is  the  "  tache  "  of  the  books, 
ind  simply  means  a  sluggish  circulation  and  some  jaundice.  The 
tomach  is  frequently  painful ;  always  tender.  It  is  very  painful  in 
evere  cases  and  tender  enough  in  cases  of  moderate  severity,  re- 
[oiring  a  cradle  to  keep  off  the  pressure  of  the  bedclothes.  Having 
Ucited  tenderness,  be  satisfied  and  do  not  press  on  the  stomach  any 
Bore.    This  may  produce  vomiting. 

Nausea,  absent  since  the  onset,  may  now  return  and  is  very  apt  to 
b  so  if  food  be  taken.  This,  indeed,  will  likely  lead  to  vomiting. 
Tomiting  now  if  it  occurs  is  a  far  graver  symptom  than  that  which 
Bine  on  with  the  attack.  It  is  in  this  stage  that  gastric  and  intes- 
inal  hemorrhages  occur,  if  they  do  occur. 

Albuminuria  is  generally  found  on  the  evening  of  the  third  day. 
fit  does  not  come  on  by  the  fourth  day  it  is  rarely  found  later. 

Cases  of  moderate  severity  or  a  light  case  now  proceed  to  get  well, 
bwly  at  first.  They  are  very  weak  at  first.  In  a  little  while  they 
all  gain,  and  when  they  begin  to  improve  they  will  gain  as  rapidly 
8  in  any  disease  I  ever  saw,  and  will  get  completely  well  so  far  as 
i  know.  They  may  turn  markedly  yellow  in  convalescence — eyes 
ad  skin — or  they  may  not,  more  often  in  convalescence  than  during 
^  sickness.  There  is  no  constant  relation  between  the  gravity  of 
|to  disease  and  this  sympton,  but  grave  cases  are  nearly  always 
dlow.    There  is  always,  I  think,  some  yellowness. 

I  have  never  seen  any  ill  effects  after  yellow  fever.  Patients 
ither  die  from  it  at  the  time  they  have  the  disease  or  completely 
teover.  I  never  saw  any  sequellae  of  yellow  ffever,  although  Carroll 
I  reported  to  have  developed  septic  endocarditis  froni  his  yellow 
>ver.  I  have  known  two  physicians  who  believed  they  were  per- 
lanently  injured  by  it.  Pumell  died  in  1909  of  Bright's  disease, 
iich  he  thought  was  contracted  from  yellow  ferer  in  1879.  I 
Bobt  its  origin.  It  lasted  a  long  time.  Dr.  Burr  contracted  the 
iter  in  the  epidemic  of  1868  at  New  Orleans,  which  he  was  sure 
wild  shorten  his  life.  He  died  in  the  spring  of  1909,  73  years  old. 
doubt  that  yellow  fever  had  very  much  to  do  with  his  death. 
In  yellow  fever  there  are  three  signs  which  merit  fuller  expo- 
Bon:  Albuminuria,  pulse  and  temperature,  and  hemorrhage. 
First,  albuminuria.  In  the  beginning  the  urine  is  like  the  urine  of 
ly  other  fever,  high  colored  and  rather  scanty,  but  on  the  second 
^  third  day  albumen  appears.  Of  course,  you  have  albumen  in 
toost  any  fever  if  you  have  fever  enough,  the  agent  causing  the 
mperature  reaction  causing  the  albuminuria.    But  there  are  two 
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points  in  the  albuminuria  of  yellow  fever  which  are  of  note.  In  the 
first  place,  it  comes  with  very  little  fever  and  it  is  out  of  aU  profw- 
tion  to  the  fever.  When  you  find  a  man  with  a  temperature  of  100* 
or  100.5°,  with  a  fair  amount  of  albuminuria  and  fever  lasting  no! 
over  three  days,  you  suspect  yellow  fever.  When  you  find  a  manj 
with  a  temperature  of  101.5°  to  102°,  with  albumen  that  you  have  to  j 
shake  out  of  the  tube,  that  is  not  the  ordinary  albumen  of  high  tem- 
perature of  an  ordinary  infection. 

The  second  and  more  important  point  is  that  the  albumen  in- 
creases with  the  fall  of  fever.  In  the  cases  I  am  talking  of  the  fever 
reaches  its  maximum  in  48  hours.  It  will  possibly  run  three  dajsl 
and  commence  to  fall,  and  the  albumen  in  these  cases  shows  usually 
on  the  third  day  and  increases  on  the  fourth  and  fifth  days.  I  found 
a  case  on  the  fifth  day  with  a  temperature  of  101°,  and  the  albumen 
had  to  be  shaken  out  of  the  test  tube.  That  class  of  albumen  is 
characteristic  and  differential.  That  is  the  albuminuria  of  yellow 
fever. 

The  early  appearance  of  albumen  is  a  bad  prognostic.  When  it 
appears  on  the  first  day  it  goes  to  a  fatal  termination;  on  the  second 
day  it  is  of  very  bad  augury.  Also,  let  me  caution  you  to  examine: 
the  urine  when  you  first  see  your  patient.  Albumen  is  not  caused  by 
yellow  fever  in  the  beginning,  but  your  patient  may  have  albumi- 
nuria from  other  causes,  and  it  is  important  to  know  whether  heh«s 
or  not.  To  find  albuminuria  on  the  third  day  and  to  have  a  doubt 
raised  if  it  were  not  there  before  the  present  sickness  is  annoying; 
while  to  find  it  absent  at  first  and  then  present  in  considerable  quan- 
tities as  the  fever  declines  is  of  diagnostic  importance. 

Since,  in  spite  of  the  severity  of  the  nephropathy,  permanent 
lesions  of  the  kidneyS  are  rarely,  if  ever,  left,  it  is  evident  that  the 
toxin  of  this  disease  must  especially  attack  the  tubular  epithelium. 
I  have  never  seen  blood  macroscopically  in  the  urine  of  yellow  fever. 

Pvise  and  temperature, — Yellow  fever  is  not  a  disease  of  hi^  tem- 
peratures. Rai«ly  does  it  go  over  103.5°  even  in  bad  cases.  The  t^D- 
perature  of  light  cases  is  highest  on  the  first  day.  The  temperature 
of  moderate  cases  is  highest  on  the  first  or  second  day,  and  then  com- 
mences to  fall ;  100°  to  102.5°  would  include,  I  suppose,  nine-tenib 
of  all  cases  of  yellow  fever  we  get  in  this  country.  The  temperatnit 
is  a  continuous  one.  You  can  not,  by  the  temperature,  tell  when  tto 
stage  of  stasis  comes  on.  From  the  symptoms  the  advent  of  this 
stage  marks  a  crisis  in  the  disease,  but  there  is  no  crisis  in  the  temper- 
ature chart.  The  temperature  goes  on  gradually  down  to  the  fourik 
or  fifth  day  or  a  little  beyond  the  sixth  day.  Bad  cases  have  it  som^ 
what  longer,  and  some  cases  go  on  for  three  or  four  weeks;  but  that 
is  not  yellow  fever;  it  is  some  complication.    We  try  to  explain  it, 


YELLOW   FEVER.  27 

Balling  it  "  fever  of  secondary  infection,"  which  is  as  good  a  name 
18  any  other. 

The  pulse  in  the  beginning  is  higher  in  proportion  than  it  should 
be  for  the  temperature.  If  you  draw  the  pulse  and  temperature 
curves  the  pulse  at  first  will  probably  run  10  to  20  beats  more  than  it 
should  for  the  .temperature  indicated.  It  then  commences  to  drop. 
In  most  cases  from  the  very  beginning.  The  part  of  the  abscissa 
included  between  the  pulse  and  temperature  curves  increases  as  you 
go  on.  That  is  "  Faget's  sign."  It  is  not  always  present,  varying 
a  good  deal  in  different  epidemics.  It  is,  I  think,  less  common  in 
severe  fevers.  It  was  conspicuous  by  its  absence — or  rather  rarity — 
m  Panama.  In  Cuba  it  probably  occurred  in  half  the  cases ;  in  New 
Orleans  it  was  much  more  common.  Though  not  differential,  it  is  a 
thing  to  look  for.  But  you  are  quite  apt  to  find  the  pulse  falling 
away  from  the. temperature  in  yellow  fever.  The  lower  the  pulse 
within  reason  the  better.  I  remember  one  man  who  had  been  quite 
rick  and  in  convalescence  I  counted  his  pulse  and  found  it  91  in  three 
ininutes,  just  about  30  to  the  minute,  and  he  was  doing  very  well. 

Hemorrhagic  signs  usually  appear  first  at  the  gums,  for  men  at 
any  rate.  Examine  the  gums  as  soon  as  you  see  your  patient.  If 
the  fever  has  just  begun  the  gums,  although  bright  red,  will  be  of 
normal  consistency.  On  the  third  or  fourth  day  and  later  they 
should  be  soft,  spongy,  and  bleeding  on  light  pressure,  or  even 
spontaneously.  Unless  you  examine  them  the  first  day  you  will  not 
know  the  normal  condition  of  the  gums  and  could  not  then  judge  of 
the  change  that  takes  place  in  them,  and  it  is  this^change  you  wish  to 
know.  Do  not  press  the  gums  with  the  finger,  or  even  with  a  hand- 
kerchief on  the  finger.  This  may  cause  gums  which  bleed  easily — 
some  people's  do — ^to  bleed  independently  of  yellow  fever.  Press 
your  finger  lightly  over  the  upper  lip.  Rarely  will  enough  pres- 
sure be  thus  exerted  to  make  the  gums  of  a  person  in  health  bleed. 
Wipe  it  off  the  gums  with  a  clean  handkerchief.  I  am  sorry  to  say 
that  frequently  you  can  not  take  the  statement  of  your  patient,  or 
even  of  her  physician,  on  the  previous  state  of  her  gums  if  the  fact 
that  they  are  now  bleeding  is  a  point  in  the  diagnosis  of  yellow  fever. 
Hence,  examine  the  gums  as  soon  as  you  see  her.  Women  and  even 
female  children  well  under  puberty  bleed  from  the  genitalia.  This 
for  those  over  puberty  is,  I  think,  invariable.  Capillary  hemor- 
rhages into  the  stomach  and  duodenum  may  occur  during  the  stage 
of  stasis  and  be  shown  either  by  the  "  black- vomit,"  beginning  as 
small  black  or  brown  specks  in  the  vomit,  or  as  a  tarry  stool.  The 
cases  in  which  hemorrhages  are  a  marked  feature  I  need  not  de- 
scribe; the  laity  will  make  your  diagnosis. 

The  differential  diagnosis  should  be  plain  to  you  from  what  I  have 
«id.    What  cases  are  you  apt  to  mistake  it  for?    Well,  I  have  seen 
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tjrphoid  fever  mistaken  for  it,  but  that  was  not  necessary.    I 
seen  it  mistaken  for  sunstroke.    But  you  may,  I  think,  legitimal 
mistake  it  for  malarial  fever,  dengue,  influenza,  and  measles, 
will  laugh  at  the  last  one  as  one  of  the  things  it  is  apt  to  be 
for. 

Malarial  fever. — ^The  differential  for  malaria  is,  as  a  rule, 
easy.  Only  do  not  lay  too  much  stress  on  the  plasmodia.  If  you 
not  find  any  plasmodia  and  the  patient  has  not  taken  quinine, 
tively  the  sign  is  of  great  value.  Finding  the  plasmodium  does 
exclude  yellow  fever.  Those  of  you  who  have  been  South  will 
ber  the  outbreak  of  1897  in  Ocean  Springs,  where,  because  pi 
were  found  in  yellow  fever  cases,  the  diagnosis  made  was  erroneom 
We  found  malarial  parasites  in  a  large  per  cent  of  yellow  fever  casei 
from  Cabanas,  near  Habana.  They  were  not  rare  on  the  IsUunm 
So  the  positive  value  of  plasmodium  is  not  of  so  much  importance. 

The  time  of  onset  is  of  some  value.  If  the  chill  comes  on  in  thi 
night  it  is  pretty  certain  not  to  be  malaria,  but  if  it  comes  in  the  day* 
time  it  does  not  exclude  yellow  fever. 

The  f acies  is  distinct  from  malaria.  A  man  would  be  unwise  !• 
make  a  diagnosis  on  the  facies  in  the  first  stage,  although  he  ou^ 
to  be  able  to  say  that  it  was  not  malarial  fever,  and  if  malarial  fever 
were  the  only  alternative  he  would  certainly  be  suspicious  of  yellow 
fever  and  count  it  yellow  fever  from  a  sanitary  aspect. 

The  first  year  I  was  in  Habana  Maj.  Gorgas  and  I  used  to  go  over 
to  Cabanas  early  every  morning  to  look  over  the  sick  people  in  the 
barracks  there,  and  we  used  to  write  out  the  diagnoses  of  the  men 
as  we  saw  them.  We  saw,  then,  in  the  morning  those  who  sickened 
in  the  night,  within  the  first  12  hours  of  illness,  so  practically  oar 
guide  was  the  facies.  We  were  mistaken  quite  often,  but  rarely 
between  yellow  fever  and  malarial  fevet.  Malarial  fever  plus  alco- 
holism was  less  easy  to  differentiate  from  yellow  fever. 

Dengue, — Fortunately  we  can  now  tell  dengue  from  yellow  fever, 
and  in  the  very  beginning.  It  used  to  be  very  difficult,  sometimes 
impossible,  to  tell  one  from  the  other  in  the  early  stages,  and  we 
had  to  wait.  But  the  blood  picture  is  absolutely  characteristic,  abso- 
lutely differential.  Yellow  fever  gives  a  slight  leucocytosis;  dengue 
a  profound  Icucopenia.  It  has  been  known  to  show  as  low  as  2,500 
leucocytes.  I  think  in  no  other  way  can  we  be  at  all  sure  of  differ- 
entiating between  the  two  diseases  in  isolated  cases  in  the  beginning. 
Many  people  have  written  on  the  difficulty  of  telling  the  difference 
between  the  facies  of  yellow  fever  and  the  facies  of  dengue  in  the 
first  stage  of  each,  and  each  one  has  given  his  own  minute  and  differ- 
ent points  of  distinction.  There  is  no  difference.  The  immediate 
underlying  cause  of  the  peculiar  facies  of  the  first  stage — active 
capillary  congestion — ^is  the  same  for  both,  and  naturally  they  both 
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eeent  the  same  appearance.  When  it  comes  to  the  second  stage 
is  different  The  facies,  then,  is  sufficient  for  the  differential  diag- 
sis,  but  we  want  to  make  the  diagnosis  early,  and  the  blood  picture 
the  differential  between  dengue  and  yellow  fever  or  between  dengue 
d  any  other  acute  disease  I  can  think  of. 

Infltiema. — ^When  catarrhal  symptoms  are  absent  it  is  sometimes 
t  very  easy  to  tell  influenza  from  yellow  fever.  I  do  not  know  how 
l  can  do  this  except  to  wait  for  the  second  stage.  We  had  on*» 
3e  in  Ancon  Hospital  that  we  held  up  until  albmnen  appeared  and 
Bnd  it  was  yellow  fever.  We  had  another  case  that  we  held  up  and 
ited  till  the  albumen  did  not  appear  and  found  it  was  influenza. 
Measles. — In  the  beginning  this  disease  is  very  like  yellow  fever. 
16  of  the  most  acute  diagnosticians  I  know  of  picked  out  a  number 
men  from  a  regiment  at  Siboney  as  yellow  fever  cases  that  broke 
t  with  measles  three  days  later.  The  facies  misled  him,  and  I  have 
doubt  that  anyone  else  not  thinking  of  measles  among  grown  men 
ght  have  fallen  into  the  same  mistake.  Kiiowing  the  possibility 
this  error,  Koplik's  spots  should  save  us  even  if  we  did  not  wait 
r  developments.  I  mention  measles  simply  that  you  may  suspect 
Mksles. 

Let  me  give  you  one  last  point  in  diagnosis:  If  you  do  not  know 
lether  it  is  yellow  fever  or  not — ^wait.  You  will  know  to-morrow 
next  day.  Grave  and  damaging  errors  have  I  seen  made  by  pro- 
tancing  a  diagnosis  when  one  did  not  know.  It  is  a  great  pity  not 
Ife  able  to  diagnose  it  in  the  first  stage.  But  you  had  better  not  do 
Until  the  fourth  day  than  diagnose  wrongly.  It  is  sometimes  a 
rious  thing  to  diagnose  a  case  of  dengue  as  yellow  fever  and  still 
krse  to  say  that  yellow  fever  is  dengue. 

I  wish  I  had  time  to  tell  you  a  little  of  pathological  appearances 
A  the  diagnosis  from  autopsy,  which  is  at  times  not  only  important 
It  doubtful.     I  have  not.    I  thank  you  for  your  attention. 
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The  Somatic  Mitosis  of  Stegomyia  fasoiata. 

By 
Lucy  A.  Carter/ §.]V.D«^  B.Sc. 


With  Plate  21. 


Introddction   and  Material. 

In  the  summer  of  1917  Dr.  Ash  worth  sent  some  eggs  of 
Stegomyia  fasciata  to  Prof.  Graham  Kerr,  of  Glasgow 
University,  for  museum  purposes.  These  eggs  had  been 
obtained  from  females  of  a  strain  bi'ought  from  Freetown, 
West  Africa,  by  Mr.  A.  Bacot,  F.B.S.,  Entomologist  to 
the  Lister  Institute,  London,  successfully  bred  by  him  in 
London  since  his  return. 

Some  of  the  eggs  were  incubated  in  the  Laboratory  of 
the  College  of  Notre  Dame  where  Sister  Monica  Taylor 
(D.Sc.)  found  their  development  to  be  unusually  rapid,  the 
fulfilment  of  a  condition  necessary  for  the  successful  study 
of  somatic  mitosis,  in  order  that  a  copious  supply  of  dividing 
nuclei  may  be  secured  in  a  single  specimen — thus  rendering 
the  seriation  of  stages  possible. 

While  awaiting  the  discovery  of  a  technique  which  will 
overcome  the  difficulties  of  sectioning  later  stages  of  the 
eggs  of  Culex  pipiens,  in  order  to  furnish  material  for 
tracing  out  the  gradual  evolution  of  parasyndetic  conditions 
in  Culex,  she  had  suggested  that  I  should  investigate  the 
.somatic  mitosis  in  another  mosquito. 

The     arrival     of     the     rapidly    developing     Stegomyia 
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fasciata  furnished  material  admirably  suited  for  the  pro- 
posed study. 

Prof.  Graham  Kerr  gave  up  his  surplus  supply  and 
Di\  Ash  worth  very  courteously  added  to  his  original  gift 
by  sending  fresh  batches  direct  to  the  College.  I  take  this 
opportunity  of  thanking  the  donors  for  their  kindness  and 
libemlity,  and  also  record  my  thanks  to  Sister  Monica  for 
her  advice  and  helpful  criticism  throughout. 

This  short  investigation  lias,  therefore,  been  made  with  a 
view  to  determining  whether  the  pairing  of  the  Chromosomes 
ill  the  somatic  tissues  exists,  and,  if  so,  of  possibly  linking- 
up  by  means  of  another  species,  with  a  less  pi'onounced 
condition  of  para  syndesis,  the  egg  of  Culex  pipiens  with 
the  later  stages  of  development. 

Very  much  work  remains  to  be  done  on  the  passage  of 
the  telophase  nucleus  into  the  resting  nucleus,  and  since 
in  C  pipiens  the  telophases  of  the  later  spermatogonia! 
divisions  were  observed  to  pass-  directly  into  the  synizetic 
nuclei,  it  seemed  probable,  as  already  mentioned,  that 
moi?quito  material  would  be  favourable  for  such  a  study,  as 
it  liiis  so  proved. 

,  Abundant  cases  of  dividing  nuclei  were  found  in  the 
body-wall  cells,  particularly  in  larv89  just  about  to  undergo 
ecdjsis.  Tracheal  tube  cells,  as  well  as  cells  of  other  tissues 
also  showed  occasionally  many  cases. 

The  methods  used  were  the  same  as  those  employed  for 
C,  pipiens,  i.e.  small  portions  of  the  mosquito  were  fixed 
in  the  fluids  known  as  Flemming,  Gilson-Petrunkewitsch,  in 
warm  solution  of  corrosive  sublimate  in  alcohol.  (The  fijcative 
used  for  any  particular  study  is  indicated  in  the  explana- 
tion of  plates.)  Sagittal  sections  8/i  thick  were  used  exclu- 
iively,  and  all  nuclei  described  and  figured  were  wholly 
within  one  section.  This  precaution  is  necessary  where  the 
chromosomes  are  long  as  in  this  case. 

The  Flemming  fixation  has  the  effect  of  making  the  nuclei 
look  larger.  It  does  not,  however,  so  clearly  preserve  the 
spindle  apparatus,  w^hicii    appears  to   greater  advanta-ge  in 
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other  fixatives  where,  at  the  same  time,  the  chromosomes 
aide  stand  out  just  as  sharply  defined  and  are  as  readily 
counted  as  in  the  Flamming.  The  stain  was  Heidenhain's 
hsBmatoxylin  throughout. 

Tlie  gonad  having  the  same  topographical  relations  as  in 
Gulex,  the  third  segment  from  the  hind  end  of  the  abdomen 
was  cut  out  and  seer ioned  in  order  that  the  spermatogonia! 
and  oogonial  mitosis  might  be  investigated. 

Both  the  ovary  and  testis  are  similar  in  structure  to  those 
ofCulex  pipiens,  and  need  not  be  described  in  detail. 
The  testis  is  divided  up  into  a  number  of  compartments,  all 
the  cells  of  one  compartment  being  approximately  at  the 
same  stage  of  division.  As  might  be  expected  in  the  more 
rapidly  developing  species,  a  greater  range  of  **  spermato- 
genesis "  stages  is  obtainable  in  one  specimen — large  early 
spermatogonia,  smaller  spermatogonia  of  the  multiplication 
zone,  primary  and  secondary  spermatocytes,  and  complete 
spermatozoa  often  being  visible  in  a  single  section. 

The  later  stages  of  spermatogenesis  follow  quite  closely 
those  described  for  C.  pipiens  (3)  (1^1.  21,  fig.  29),  and  throw 
no  special  light  on  parasyndesis,  hence  they  have  not  been 
included  in  this  account. 

Most  probably  because  of  its  rapid  development — the 
imago  in  some  cases  emerging  from  the  pupal  case  seven 
days  after  the  larva  hatched — the  synizetic  nucleus  which 
occurs  so  abundantly  in  the  C.  pipiens  testis  is  not  nearly 
so  plentiful  in  Stegomyia,  although,  as  will  be  shown  later> 
the  synizetic  stages  are  analogous  in  the  two  mosquitoes.- 
Thus  the  assumption  that  the  synizetic  nucleus  of  the  male 
gonad  functions  as  a  sort  of  inactive  phase  in  C.  pipiens* 
seems  justified.  Later  it  will  be  shown  that  the  so-called' 
synizetic  nucleus  in  Stegomyia  is  really  the  stage  charac- 
teristic of  the  nuclei  of  the  two  newly- formed  daughter-cells, 
i.e.  the  stage  following  immediately  on  the  telophase. 

A  synizetic-like  stage  in  somatic — apart  from  spermatogo- 
nia! and  oogonial — mitosis  was  noticed  in  C.  pipiens,  but 
its  oomtectioii  with  the  telophase  of  a  dividing  nucleus  could* 
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not  be  demonstrated.  The  ovary  in  the  larya  and  pupa  o! 
Stegomyia  is  quite  immature.  It  apparently  grows  rapidly 
and  attains  its  full  development  when  the  imago  has  heen 
suitably  fed.  Synizetic-Iike  nuclei  are  much  more  numerous 
in  the  tissues  of  the  immature  ovary  than  in  those  of  the 
testis.  In  the  former  the  growth  is  relatively  slower,  and 
may  be  suspended  altogether  until  the  suitable  diet  has  been 
supplied  to  the  imago.  Hence  here  the  synizetic-like  nucleus 
seems  to  function  as  a  '^  waiting  "  nucleus. 

There  is  no  difficulty  in  determining  four  as  the  diploid 
number  of  chromosomes. 

Somatic  Mitosis.     (Passage  of  the  telophase  nucleus  into  the 

resting  nucleus.) 

I.  Stnizksis.     (PI.  21,  figs.  1,  2,  3a.) 

As  already  indicated,  the  two  masses  of  chromatin  formed 
from  four  daughter-chromosomes  which  cap  the  pole  of  the 
spindle  in  late  telophase  become  surrounded  by  a  clear  liquid 
as  the  nuclear  membrane  is  completed  round  the  daught.er- 
products. 

(N.  B. — The  nuclear  membrane  persists  during  mitosis  as 
in  C.  pipiens.) 

The  spindle-fibres  either  disappear  altogether  or  are  drawn 
into  the  chromatin  masses  and  the  synizetic  nucleus  is  to  be 
seen  in  each  of  the  two  daughter-cells.  These  two  nuclei 
become  gradually  separated  one  from  the  other  by  the  growth 
of  the  cytoplasm  surrounding  them,  but  they  can  easily  be 
detected  until  they  have  almost  reached  the  resting  con- 
dition. This  account  holds  good  for  all  the  fixatives 
employed. 

II.  Synizesis  (i.e.  late  Telophase)  to  Restinq  Staqe 
(PI.  21,  figs.  3-6). 

The  telophasic  mass  becomes  gradually  invaded  by  the  sur- 
rounding nuclear  sap,  and  assumes  a  vacuolated  appearance. 
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Strands  of  pale  staining  substance  arc  now  seen  to  connect 
the  chromosomic  mass  with  the  nuclear  membrane^  and  there 
is  a  tendency  for  the  chromatin  to  be  drawn  towards  the 
membrane. 

In  favourable  specimens  at  this  st»ge  a  condition  similar  in 
form  to  that  of  an  early  prophase  can  be  detected  (PL  21, 
figs.  8c  and  4) — i.  e.  the  chromatin  has  the  appearance  of  two 
pairs  of  chromosomes — the  members  of  the  pairs  being  very 
much  twisted  one  around  the  other.  A  comparison  of  PI.  21, 
fig.  17  (an  early  prophase  in  a  young  testis  where  the  number 
of  compartments  making  up  the  whole  gonad  is  twelve)  with 
PI.  21,  figs.  8c  and  4  brings  out  the  likeness  between  a  very 
late  telophase  and  an  early  prophase,  these  interesting  figures 
(8c  and  4)  illustrating  undoubted  cases  of  the  telophase. 
There  is,  however,  a  difference  in  the  staining  capacity  of 
the  two  stages,  the  early  prophase  showing  a  freshness  and 
limpidity  which  is  absent  in  the  later  stage  of  telophase. 

Pegs  of  chromatin  now  begin  to  extend  from  the  chromo* 
somes,  to  lengthen  and  to  anastomose,  and  as  the  chromosomes 
become  more  vacuolated  the  nucleus  presents  the  appearance 
of  a  crown  (PL  21,  fig.  5),  the  nucleolus  being  conspicuous* 
Eventually  the  chromatin  is  fairly  well  distributed  in  blotches 
and  patches,  and  a  typical  resting  nucleus  is  the  result  (PI.  21, 
fig.  6). 

From  the  above  description  it  would  seem  that  there  is  a 
marked  tendency  for  the  chromosomes  to  emerge  from  the 
telophasic  mass  in  two  pairs,  the  outline  of  these  two  pairs 
being  gradually  obscured  as  the  vacuolisation  of  the  chromatin 
proceeds, 

III.  Resting  Stagr  to  Prophase. 

At  the  outset  of  mitosis  the  chromatin  assumes  the  char* 
acter  of  a  densely  matted  mass  of  very  fine  threads — difficult 
to  stain— surrounding  a  characteristic  deeply  stained  nucleolus 
(PL  21,  fig,  7).  In  fact,  this  latter  structure  often  looks  like 
an  irregular  blob  of  chromatin ;  and  since  it  gradually  dis- 
appears as   the   new  chromosomes   become   recognisable,  it 


would   seem    as    tliongh    it    hail  acfced   as  a  storehouse  of 
chromBrtin  ready  to  furnii*h  the  prophase  chromosomes. 
^    -rhe   incipient   chromosomes   now  hegin  to  thicken  up  in 
places  and  to  contract.     Liquid  ^.-ollects  in  the  nucleus,  which 
becomes  more  distended  in  cor*seqijence,  and  this  liquid  appa- 
rently pushes  out  the  newly -forming  chromosomes  towards 
the  nuclear  nvembrane  (PI.  21,  fig.  8):     In  this,  the  early  pro- 
phase condition,  L^vo  very  long  rhromosomes  can.  be  distin- 
gnished  (PL'il,  fig.  9),   Thoy  are  d(>uble.  the  two  inembranes 
of   the   pair  beiuic   twisted  about  each   other   (PI.  21,  fig.  9). 
Gradually  a  condeusatitKi  proceedsj  the  pairs  untwist,  but  the 
degree  of  uTitwisthig  vaiies  greatly-     When  the  untwisting 
has    been   slit^fit — i.e.    when    the    full    condensation   of   the 
chrnniosoim-H  imw  been  effected  Ijefure  the  component  chromo- 
soniesi  uf  the  piiir  litive  .succeeded  in  extricating  themselves 
fruiM  their  tluse  sipproximatiun— then,  in  full  prophase,  there 
are  a|)parently  unly  two  chromosomes  (PI.  21,  figs.  II,  12,  13,) 

WhiMi  the  untwisting  procef^s  is  completed  simultaneously 
with  the  full  condeiisution  of  the  chromosomes,  then  the 
niembtn-sof  the  pairs  lie  side  by  siile  (Pl.  21,  fig.  14),  Some- 
time.s  the  untwisting  is  c(>mpleted  before  full  condensation, 
when  f<>ur  rliroinosomes  show i rig  iuily  slight  parasyndesis  are 
the  resnlt  iPL  21,  figs.  15,  it>). 

Tlijit  fatilly    tixutii^H   lias  nothing  to  do  with  the  varying- 
a[>|H*antiicr  of  ivvH  or  four  ehroruosonies  is  evidejit  from  the 
fact  that  the  sstiut!  |thcnornena  otrur  whatever  the  fixatives' 
ein}ilnyed,   and    in   all    tiie    tin^sLies — parasypdesis    not   berng" 
coniined  tu  any  one  nr  other  of  the  Homatic  tissues. 

There  is  im  Tnc-tlmd  of  disijnguishing  the  spermatogoniajl 
pro|>hase  fnun  that  of  thr  primary  spermatocyte.  The  degree 
of  pfirasynilosis  is  always  great  in  the  gonad  cells  — the  fully 
rondeiisetl  t  }irooi<ts^Mne  always  giving  the  impr^^siou  ;of  the 
hapluid  luinilier.  Studies  nmde  from  the  youngest  compart- 
ment in  young  goniHls  uom posed  of  few  compartments  show 
ii  meiotii'-lit;e  character  of  cbnnoosot^ie  like  that  QCCurtnng  in 
nieiosi^  ring,  S^nhaped  jind  S-^^haped  figure^  being  oom^me^ 
tPl.  121,  figs.  17,  IS).  ,  '..  .       /;       ;        .>-,  r;. 
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:  These  appearances  in  pi*^phase  are,  however,  followed  hy 
an  anaphase  wliich  is  typiaally  somatic,  and  the  nuclei  can, 
therefor^,  be  distinguished  as  spermatogonia!  in  auapha&te 
(PI.  21,  fig.  28).  As  in  C.  pipiens,  the  primary  spermatocyte 
cells  are. spindle-shaped,  whole  chromosomes  being  separated 
in  the  first  meiotic  division  (PI.  21,  fig.  29). 


IV.    MiSTAPHASE    AND    ANAPHASE. 

The  two  paii's  of  long  chromosomes  arrange  themselves 
towao^ds  the  centre  of  the  nucleus,  parallel  to  the  plane  of  the 
future  equator  of  the  spindle  (f^l.  21,  fig.  19).  * 

In  the  large  cells,  where  the  chrom')Sonies  are  very  long, 
i.e.  longer  than  the  equator,  they  accommodatp  themselves 
l>y  twisting  up  in  a  zig-zag  fashion!  As  a  consequence  of 
this  they  are  often  difficult  to  count.  In  favourable  sp.ecimens 
of  small  cells, ^however,  they  can  be  distinguished,  nnd  the 
longditudihal  splitting  caii  be  observed.  Most  probably 
"because  of  this  great  Ijngth  the  usual  V-shaped  chromosome 
of  anaphase  is  often  replaced  in  Stegomyia  by  a  A-shape 
(PI.  21,  fig;  25). 

That  there  is  a  tendency  for  the  homologous  chromosomes 

to  become  clearly  associated  in  their  passage  to  the  poles  can 

be  demonstrated  in  many  cases  of  uncut  nuclei  where  this 

association  can  in  no  wise  be  attributed  to  bad  fixation.   As  a 

result,  only  two  chromosomes  can  in  such  cases  be  detected  at 

-the  poles  (PL  21,  figs.  23,  24,  27).  ^ 

In  other  cnses,  however,  the  four  cliromosomes  at' the  poles 

.can  be-  cctanted  quite  readily  (PL  21,  fig.  2^),  and  that '.the 

.  membiers;  of '  homologous   pairs   are   sometirnes   separated  ib 

evident  froi.n  a  study  of  the.  sizes  of  .the  chromosomes  (PL  21, 

.fig.25).         •  .  ■    •      ..;  •.     ) 

-  .  As  explained  above,  the  long  chromosome , has  a  ^Hf-shape 

Jnanaphas^,^  the  short  chromdsome  either  a  V  or  rod-shap^. 

*This  alternate  aiTangeihent  of  A,  with  a  rod  at  each  pole:  of 

the  9pindle>  must  betoken; a  separation  6i  the  inembers  oif 

the  pairs,     in  cases  such  as  PL  21,  fig.  25,  the  retailing  .of 
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of  the  breaking  asunder  af  the  daughter-segments  to  their 
coiii]ilete  separation  and  arrangement  in  a  ring  (round  the 
spindle  axis)  I  would  term  the  Metaphases/' 

This  definition  still  holds  good.  It  will  be  noted  that 
Strasburger  employs  these  terms  Anaphase,  etc.,  in  the  plural 
— Anaphasen,  Metaphasen,  etc. — thus  indicating  a  series  of 
changes  in  eanh  cjise. 

Farasyndesis  (para,  beside).  The  longitudinal  pairing 
of  the  chromosomes — as  opposed  to  Metasyndesis — intro- 
duced by  Hacker,  1909,  in  *'  Die  Chromosomen  als  Angenom- 
mene  Vererbungstrager "  (*  Er»(eb.  u.  Fortsch.  der  Zool.,' 
vol.  i^  p.  74).  Thus:  "For  the  pairing  of  the  chromosomes 
1  wtuild,  as  already  mentioned,  keep  the  term  Syndesis^ 
When,  in  order  to  effect  this  union,  the  chromosomes  arrange 
thtMiiselves  (in  pairs)  with  their  long  axes  parallel,  I  propose 
to  c:ill  this  arrangement  a  Parasyndese  (ParaHese),  or 
pa  Hide  tic  union.  When  the  arrangement  of  the  chromosomes 
is  ''end  to  en«],"  the  term  metasyndese  (metadese)  or 
metadetic  coupling  would  be  more  appropriate. 

Prophase  (pro,  first).  Introduced  by  Strasburger  with 
Anaphase,  q.  v.,  thus:  "The  introductory  phases  of  the 
micleur  division  which  I  shall  call,  collectively.  Prophases, 
begin  with  the  appearance  of  the  filament-skein  (spireme). 
.  .  .  Finally,  the  nuclear  plate  is  ready  to  form,  and 
herewith  the  prophases  of  the  division  terminate." 

lie.sting  Nucleus. — A  nucleus  in  a  state  of  vegetative 
activity,  in  which  the  chromatin. is  not  arranged  in  the  foriDL 
of  compact  chromosomes;  a  nucleus  *^  Jesting"  from  actual 
mitO!^is — the  period  between  two  successive  nuclear  divisions^ 

Syn izesis  (G.  syn,  with;  hizo,  place),  introduced  by 
McClung,  1905,  in  ''  The  Chromosome  Complex  of  Orthopteran 
8fiennatocytes"  ('Biol.  Bull.,'  ix,  1905). 

It  indicates  the  clumping  together  of  the' chromatin  often 
oljserved'in  the  meiotic  prophase.  It  was  included  in  Mooi*e'd 
earlier  term,  ''synapsis,"  '  .      ^    -  *      j 
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Telophases  (telos,  end),  first  used  by  Heiilenhain,  1894 
in  .the    "Neue    Untersuchungen    iiber    die     Centralkorper 
und    ihre  Beziehiingen  zum  Kern    und   Zellenprotoplasma ''^ 
CA.  m.  A./xliii). 

The  closing  phases  of  mitosis,  from  the  massing  together 
of  the  cliromosomes  at  the  two  poles  of  the  nuclear  spindle 
up  to  the  final  establishment  of  the  daughter-nuclei — i.  e.  to 
tlie  end  of  the  mitosis. 
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EXPLANATION   OF   PLATE   21, 

Illustrating  Miss  Lucy  A.  Carter's  paper  on  "  'i'he  Somatic 
Mitosis  of  Stegomyia  fasciata." 

.  [All  figures  were  drawn  with  the  Abbe  camera  under  Leitz'  ^a  i^*  ^il 
immersion  objective  and  Zeiss*  compensating  ocular  12.  Magnification 
of  3500  diameters.  The  magnification  of  the  figures  as  reproduced  is 
shown  by  scale.  Fixatives  indicated:  Gilson  Petrunkewitscb,  G.P. 
Flemming,  F.  Corrosive  sublimate  in  alcohol  (warm),  C.A.  All  sections 
stained  with  Heidenhain's  haematoxylin.] 

Fig.  1. — Cell  from  gonad.    Telophase  passing  into  resting  stage. 
G.P. 

Fig.  2. — Nucleus  passing  into  synizesis.     Cell  from  body-wall.     G.P. 

Pig.  3. — ^Telophase — three  stages  cr,  6,  c,  from  group  of  nerve  cells. 
In  c,  two  pairs  of  chromosomes  coming  out  of  the  mass.     G.P. 

Fig.  4. — Interesting  stage  of    somatic    telophase,   showing    paii-ed  * 
character  of  threads  coming  out  of  the  telophasic-synizetic  mass.     Cell 
from  the  body- wall  of  fairly  old  larva.    F. 
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Fig.  5. — Somatic.     Synizetic   mass  unfolding;    gradual  conversion 
into  resting  nucleus  ;  paired  character  of  threads.    F. 

Fig.  6. — Two  i-esting  nuclei  fi-om  body-wall.    F. 

Fig.  7. — Somatic.     Very  early  prophase  showing  clii*omatin  passing 
to  chromosomes  from  nucleolus ;  fi-om  larva.     C.A. 

Fig.  8. — Early  prophase  from  Spermatocyte  I.    Imago  (J.    C.A. 

Fig.  9. — Gonad  cell  showing  double  character  of  chromosomes.    G.P. 

Fig.  10. — Early  prophase.     Somatic  cell  fix>m  tracheal  tube.     G.P. 

Fig.  11.—  Prophase ;  two  chromosomes — from  ovaiy.     G.P. 

Fig.  I  J. — Somatic  from  body-wall.      ?  .    F. 

Fig.  13. — Early  full  prophase  in  somatic  cell  from  body -wall ;  chromo- 
somes long  and  lying  in  the  nuclear  membrane.    F. 

Fig.  14. — Prophase;  four  chix>mosome8  in  two  gix>ups;  cell  from 
body -wall  of  fairly  old  lai'va.     F. 

Fig.  15.— As  fig.  14. 

Fig.  16. — Late  full  prophase ;  somatic ;  four  chromosomes.     F. 

Fig.  17. — Cell  from  youngest  compartment  in  a  gonad  consisting  of 
twelve  compartments ;  pi-obably  spermatogonial.    F. 

Fig.  18.— As  in  fig.  17.     (f. 

Fig.  19.— Very  early  metaphase.  Two  long  and  two  short  chtx>mo- 
somes  nearing  the  future  equator.     F. 

Fig.  20. — Metaphase;  somatic  (J  ;  gonad  has  twenty-five  compart- 
ments.    F. 

Fig.  20a. — Somatic  from  larva.     C.A. 

Fig.  21. — Metaphase ;  spindle  threads  well  differentiated ;  apparently 
four  chromosomes ;  from  gonad  ?  .     G.P. 

Fig.  22. — Early  metaphase.  Four  chromosomes  splitting  longitudin- 
:ally  from  body-wall  of  pupa.     G.P.     Faintly  stained. 

Fig.  23. — Metaphase  showing  chromosomes  in  groups  of  two ;  somatic 
cell  from  body- wall.      $  .     F. 

Fig.  24. — From  gonad  ?  ,  looks  like  two  chromosomes.    G.P. 

Fig.  25. — Telophase.  Somatic  from  fairly  old  laiTa.  F.  Two  long 
daughter-chromosomes  separated  by  the  two  short  chromosomes. 

Fig.  26. — Telophase.     Somatic  from  body-wall  of  larva.     C.A. 

Fig.  27. — Telophase.  Two  somatic  cells  from  alimentaiy  canal  wall ' 
of  larva.  C.A.  The  two  long  chromosomes  have  reached  the  poles, 
the  two  short  ones  are  still  at  the  equator. 

Fig,  28.— Spermatogonial  telophase  from  gonad  (fifteen  to  eighteen 
-compartments)  of  larva,    G.P. 

Fig.  29. — First  meiotic  division  from  pupa.     F. 
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TECHNIC  FOR  USE  WITH  HOMOPTEROUS  VECTORS  OF 
PLANT  DISEASE,  WITH  SPECIAL  REFERENCE  TO  THE 
SUGAR-BEET  LEAF  HOPPER,  EUTETTIX  TENELLUS 
(BAKER)' 

By  WAI.TER  Carter 

tsociate  Entomologist j  Truck-Crop  Insect  InvestigationSy  Bureau  of  Entomology 
United  States  Department  of  Agriculture 

INTRODUCTION 

So  far  as  the  writer  is  aware,  no  apparatus  has  yet  been  reported 
y  means  of  which  the  virus  causing  curly-top  of  sugar  beet  can  be 
^parated  from  both  the  insect  vector  and  the  host  plant.  In  the 
3urse  of  studies  of  Eutettix  tenellus  (Baker)  and  its  relation  to  curly- 
)p,  such  an  instrument  was  devised. 

METHODS  AND  APPARATUS 

At  the  beginning  of  these  studies  it  was  found  necessary  to  evolve 
ome  method  by  which  the  insect  could  be  fed  artificially.  Pads  of 
hick  filter  paper  soaked  with  food  solution  were  first  used,  the 
asects  being  kept  on  them  in  Petri  dishes.  This  method  failed 
>ecause  the  pads  soon  developed  molds  and  could  not  be  kept  even 
noderately  sterile.  The  activity  of  the  insect  also  made  difficult 
ihe  frequent  transfers  that  were  necessary  where  the  Petri-dish 
nethod  was  used.  The  next  trials  were  with  membranes  made  of 
ioUodion  on  a  cheesecloth  base,  these  being  sealed  over  the  ends  of 
test  tubes  containing  the  food  solutions.  In  a  few  cases  E.  teneUus 
wras  induced  to  feed  through  these  membranes  for  periods  of  several 
days.  As  a  rule,  however,  collodion  membranes  become  very  hard 
and  this  method  also  was  abandoned.  Gelatin  membranes  were 
found  to  be  too  temporary  in  character  and  they  provided  a  fertile 
substratum  for  fungous  growth. 

Through  a  local  drug  store  an  animal  mesentery  was  obtained 
which  is  sold  under  the  name  of  "fish-skin.^*  It  has  been  tested 
quite  thoroughly  and  has  thus  far  proved  to  be  the  most  practical 
of  any  of  the  materials  tried.  No.  4  rubber  stoppers  are  drilled  out 
with  as  large  a  drill  as  can  be  used  and  a  small  circle  of  the  mem- 
brane fastened  over  the  hole  in  the  large  end  of  the  stopper,  either 
with  shellac  or  with  a  glue  made  of  automobile  celluloid  dissolved  in 
acetone.  Any  waterproof  adhesive  will  no  doubt  suffice.  This 
stopper  is  then  fitted  into  a  short  tube  containing  the  food  solution. 
A  larger  stopper  holds  the  tube  in  place  in  a  glass  cylinder  which 
serves  as  a  cage  for  the  insects.  This  arrangement  is  illustrated  in 
Fijrure  1,  A. 

For  the  feeding  of  a  large  colony,  or  where  mass  action  is  desired, 
a  small  sack  may  be  made  of  the  membrane,  which  is  then  filled 
and  hung  free  in  a  cage.  (Fig.  1,  B.)  This  modification  is  only  of 
service  where  the  concentration  of  the  food  material  need  not  be 
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kept  constant.     With  the  smaller  set-up   (A)  the  evaporation 
face  is  very  small  and  little  loss  is  experienced;  furthermore, 
equipment  has  the  advantage  of  making  more  delicate  tests  p4>s* 
It  has  been  found   that  the  mortality  with  this  technic    i<  ' 
high,  but  whether  this  is  due  to  the  inability  of  the  insect  to 


Fig.  1.— Apparatus  for  feeding  Eutettii  teriellu^:  A.  sei-up  first  used:  B,  modif^CHtion  of  A,<»niplo: 
for  feeding  insects  in  large  numbers  (experience  has  shown  this  to  be  most  pmctical) 

the  food  or  to  the  toxic  nature  of  the  food  itself  is  difficult  to  dc 
mine.  That  Eutettix  tenellus  feeds  through  these  membranes  tl 
is  no  doubt  since  the  feeding  has  been  repeatedly  observed,  anc 
one  occasion  the  membrane  was  peppered  with  tin\^  oozings  f 
the  feeding  punctures. 
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3LATION  OF  CURLY-TOP  ORGANISM  FROM  INSECT  AND  HOST 

PLANT 

A  wide  range  of  interesting  possibilities  is  thus  opened  up,  particu- 
rly,  in  this  case,  with  regard  to  studies  on  the  properties  of  the 
rus  which  the  insect  carries.  For  some  time  the  writer  did  not 
id  it  possible  hy  this  method  to  produce  the  disease  from  the  juice 

a  diseased  beet  or  from  the  sap  of  the  wild  host  plants,  but  after 
any  attempts  the  disease  has  been  successfully  transmitted  from 
ice  expressed  from  diseased  beets  to  noninfective  leaf  hoppers  and 
tence  to  healthy  beets  by  means  of  this  technic.  The  positive 
suit  obtained  by  the  writer  was  paralleled  by  similar  results  ob- 
ined  by  H.  H.  Severin,  of  the  California  Agricultural  Experiment 
tation. 

Extracted  juice  rapidly  loses  its  original  character  and  becomes 
)xic  to  the  insect,  so  that  it  is  not  safe  to  feed  Eutettix  teneUus  on 
ich  juice  for  more  than  two  or  three  days  at  70°  F.  Tap  water 
r  weak  sugar  solutions  have  been  the  substances  on  which  the  writer 
as  been  able  to  sustain  the  life  of  the  insect  for  the  longest  periods. 
I.  ieneUus  fed  for  two  weeks  on  a  dilute  cane-sugar  solution  and 
ne  specimen  of  Geocoris  hvUatus  Say  was  kept  alive  for  a  month  on 
ap  w^ater. 

Nutrition  studies  with  sucking  insects  should  be  much  simplified 
>y  this  apparatus,  since  the  quality  of  the  food  can  be  rather  exactly 
lontroUed.  Temperature  studies  are  also  facilitated,  since  the  set-up 
lan  be  used  in  connection  with  apparatus  for  maintaining  controlled 
temperatures — a  very  diflScult  matter  if  it  is  necessary  to  feed  the 
nsect  directly  on  the  plant. 
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PROTEOCEPHALUS  SANDGROUNDI,  A  NEW 

TETRAPHYLLIDEAN  CESTODE  FROM  AN 

EAST  INDIAN  MONITOR  LIZARD* 

Wm.  J.  Carter 

The  material  used  in  this  study  comprises  one  of  several  lots  of  tape- 
worms from  the  Dutch  East  Indies  collected  by  Dr.  J.  H.  Sandground 
formerly  Curator  of  Helminthology,  Museum  of  Comparative  Zoology, 
harvard  College)  and  kindly  presented  to  Professor  Hughes.  The  label 
witlk  the.  worms  bears  the  following  data:  '*Varanus  komodoensis  .  .  .  Loc. 
KLomodo  .  .  .  VII  1923  ...  Ex  Mus.  Buitenzorg  .  .  .  now  in  alcohol." 
Buitenzorg  is  in  western  Java;  an  island  by  the  name  of  Komodo  lies  east 
of  Java  and  south  of  Celebes. 

For  study  the  specimens,  consisting  of  several  fragments  of  strobilae 
without  scoleces,  were  stained  in  borax  carmine  and  mounted  in  Mo  in 
Clarite. 

ProUocephalus  sandgroundi  n.  sp. 
(Figs.  1-6) 

Description.  Maximum  width  2.15  mm.  Largest  fragment  of  strobila 
175  mm.  long  with  158  proglottids  all  of  which  contain  eggs;  another  frag- 
ment, 77  mm.  long,  has  96  segments  none  of  which  are  gravid.  It  would 
seem  that  a  complete  strobila  would  be  at  least  300  mm.  long.  Segmentation 
distinct  but  nowhere  pronounced.  Margins,  nearly  smooth  and  straight; 
sometimes  slightly  bulged  and  sometimes  slightly  incurved  or  notched  at 
boundaries  between  segments.  Strobila  very  thin.  Segments  generally  all 
somewhat  wider  than  long  although  in  stretched  specimens  the  reverse 
may  be  true.  No  scolex,  neck,  or  very  young  proglottids  present  in  the 
material.  Mature  segments  squarish,  usually  slightly  wider  than  long, 
1X1.2  mm.  Gravid  segments  0.94-1.57X2.07-2.15  mm.  Ventral  excretory 
canals  comparatively  broad  and  nearly  straight;  the  dorsal  ones  narrow 
and  very  tortuous;  no  transverse  connections  observed. 

Genital  pores  irregularly  alternate;  not  at  all  salient;  generally  precisely 
marginal  and  usually  within  posterior  third  of  body  although  occasionally 
almost  as  far  forward  as  middle  of  body;  about  45/:*  long.  Genital  atria  very 
shallow.  Cirrus  pouch  transversely  elongate;  somewhat  constricted  near 
the  middle,  the  medial  end  being  a  little  the  larger;  233-246 X53-66/[a  in 
mature  proglottids  or  from  one-fifth  to  one-fourth  as  long  as  width  of 
segment.  Cirrus  when  fully  protruded  about  55/:*  long;  unarmed;  slenderly 
conical  it  tapers  toward  truncate  tip.  Vas  deferens  somewhat  coiled  or 
looped  within  medial  end  of  pouch;  extensively  convoluted  beyond  pouch, 

*  Contribution  No.  112  from  the  Department  of  Zoology,  Oklahoma  Agricultural  and 
Mechanical  College;  prepared  under  the  direction  of  R.  Chester  Hughes. 
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the  general  course  being  directly  mediad;  traceable  as  a  single  tubeinwini 
from  pouch  to  median  line.  Testes  107-115  in  number;  spheroidal  to  elHp- 
soidal;  52-6 7^  in  maxiinum  diameter  in  mature  segments;  broadly  dis 
tributed  in  a  single  layer  between  excretory  canals  on  opposite  sides ! 
from  region  of  ovary  to  front  margin  of  segment;  separated  in  twodistiw 
iateral  fields  in  mature  and  older  segments;  in  approximately  equal  numbci 
in  the  two  fields. 

Vagina  narrow,  nearly  uniform  in  diameter;  only  slightly  undulant 
follows  a  rather  smooth  course,  running  at  first  mediad,  thence  curvin|j 
toward  shell  gland;  its  distal  portion  apparently  always  behind  cimiJ 
pouch.  Ovary"  near  posterior  margin  of  segment;  distinctly  bilobate;  596-' 
682/i  in  transverse  diameter  by  \l%~\Zl\i  in  maximum  longitudinal  breadth. 
Lobes  of  ovary  narrowly  elongate  transversely;  pointed  distally  and  broad- 
est near  their  medial  ends;  with  arched  anterior,  and  straight  posterior 
optical  margins;  entire  and  of  smooth  outline  at  maturity  each  lobclatei 
becomes  dissected  into  a  grape-like  cluster  of  tiny  lobules.  Shell  glanc 
clearly  recognisable;  situated  posteriorly  between  lobes  of  ovary.  Vitellarij 
finely  follicular,  in  narrow  submarginal  bands  that  extend  entire  length  o 
segment;  poral  band  dorsal  to,  and  slightly  reduced  at  level  of,  cirrus poud 
Vitelline  ducts  arise  at  very  near  the  posterior  ends  of  vitelline  field! 
Uterus,  at  first  a  simple  slender  median  canal  spanning  almost  entii 
length  of  segment,  later  develops  10  to  20  pairs  of  somewhat  overlappii 
lateral  branches  and  occupies  most  of  medial  half  of  proglottid.  Eg 
broadly  ovoidal,  30-.^5/i  in  maximum  diameter,  with  light  amber-colon 
chitinous  shells;  arranged  in  more  or  less  scattered  clumps  or  balls  of  fro 
four  to  over  a  dozen  eggs  each. 

Host.  '^Varanus  konwdoensis.'' 

Locality.  Komodo,  Dutch  East  Indies,  at  about  119.3  degrees  east  Ion; 
tude  and  8.5  degrees  south  latitude. 

Coiype  specimens.  In  tola  mounts  of  several  fragmentary  strobilae, 
United  States  National  Museum  and  in  collection  of  Dr.  J.  H.  Sandgroui 


Expi  A  NATION  OF  Plate 

The  figures  all  tepresent  Prokoapkalus  sandgroundi  n.  sp.  and  were  all  made  with 
aid  of  a  camera  iucida. 

Fig.  1.  Mature  segmentt  dorsal  view.  Dorsal  excretory  canals  in  single  solid  lines;  sid< 

ventral  canaLs  in  broken  lines. 
Fig.  2.  FuUy  gravid  segment.  Testes,  although  still  faintly  visible,  not  included. 
Fig.  3.  Paitially  gravid  segment. 

Fic>  4.  Distal  portions  of  genital  tracts.  Cirrus  everted.  Anterior  side  to  the  right. 
FiG>  5,  The  same,  ventral  view.  Ciirus  retracted. 
Fig.  6.  The  same,  dorsal  view.  Cirrus  everted.  Posterior  side  above. 
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Discussion 


The  very  large  genus  FroUocephalus  Weinland  1858  comprises  spec 
that  utilize  cold-blooded  gnathostomes  as  definitive  hosts.  Hughes,  Bai 
and  Dawson  (1941)  listed  61  recognized  reptilian  species  13  of  which  occ 
in  lizards.  The  new  form  was  studied  in  comparison  with  descriptive  da 
on  and  found  to  differ  appreciably  from  all  of  the  previously  known  re 
tilian  species,  with  the  exception  of  two  described  by  Hilmy  (1936).  I 
peated  efforts  to  obtain  Hilmy's  paper  have  been  in  vain.  It  will  perha 
suflSce  here  to  consider  the  relationships  of  the  new  form  to  the  otl 
saurian  species — our  sources  of  information  on  the  latter  being  compilato 
records  in  La  Rue  (1914),  Rudin  (1917),  Baer  (1927),  and  Meggitt  (192 
for  the  older  ones  and  the  original  accounts  of  all  described  since  19] 
Differing  from  Proteocephalus  sandgroundi  n.  sp.  mainly  with  regard 
features  severally  indicated  the  other  lacertilian  species  are: 

(1)  P.  amphiboluri  (Nybelin  1917)  Hughes,  Baker,  and  Dawson  19 
has  considerably  larger  testes,  an  armed  cirrus,  a  conspicuo 
vaginal  sphincter,  and  the  distal  portion  of  the  vagina  often  locat 
in  front  of  the  cirrus  pouch; 

(2)  P.  articulatus  (Rudin  1917)  Baer  1927  has  the  genital  pore  locat 
anterior  to  the  middle  of  the  segment,  the  cirrus  pouch  relative 
much  longer,  the  cirrus  armed,  and  the  testes  fewer  in  numt 
and  distributed  in  a  single  field; 

(3)  P,  beddardi  Woodland  1925  has  more  pronounced  segmentatic 
the  cirrus  armed,  the  female  genital  pore  often  anterior  to  the  mi 
pore,  and  fewer  testes; 

(4)  P.  birdi  (von  Rdtz  1900)  Johnston  1911  is  much  smaller  and  h 
the  genital  pores  farther  forward,  ripe  segments  twice  as  long 
wide,  fewer  testes,  and  very  vague  segmentation; 

(5)  P.  continuus  (Rudin  1917)  Baer  1927  has  fewer  testes,  farth< 
forward  genital  pores,  armed  cirri,  and  indistinct  segmentatio 

(6)  P,  gracilis  (Beddard  1913)  Hudson  1934  is  considerably  small 
with  fewer  testes  and  ripe  segments  thrice  as  long  as  wide; 

(7)  P,  niloUcus  (Beddard  1913)  Baer  1927  is  much  smaller  wi 
farther-forward  genital  pores,  longer-than-wide  ripe  segments,  ai 
indistinct  segmentation; 

(8)  P.  saccifer  (von  Ratz  1900)  Baer  1927  has  fewer  testes,  grav 
proglottids  twice  as  long  as  wide,  and  a  much  smaller  general  si2 

(9)  P,  shipleyi  (von  Linstow  1903)  Baer  1927  is  much  smaller  wi 
genital  pores  farther  forward  and  fewer  testes; 

(10)  P,  strialus  (Johnston  1914)  Hughes,.  Baker,  and  Dawson  1941  h 
fewer  testes,  the  vaginal  pore  anteroventral  to  the  cirrus  pouc 
and  the  genital  pores  farther  forward; 
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(11)  P,  tidsweUi  (Johnston  1909)  Johnston  1911  has  a  much  more 
slender  strobila,  the  older  segments  much  longer  than  wide,  and 
fewer  testes; 

(12)  P,  varius  (Beddard  1913)  Baer  1927  is  a  much  smaller  worm  with 
fewer  testes  and  ripe  segments  four  times  as  long  as  wide;  and 

(13)  P,  woodlandi  Moghe  1926  has  a  much  smaller  strobila,  a  more 
prominent  genital  atrium,  the  distal  portion  of  the  vagina  often 
dilated  and  often  anterior  to  the  male  tract,  a  C9nical  cirrus  pouch, 
the  uterus  at  maturity  not  extending  so  far  forward,  and  the  eggs 
scattered  separately  in  the  gravid  uterus. 

The  above-enumerated  species  are  all  of  the  Old  World.  Nos.  2,  5,  and  7 
occur  in  Africa;  3,  4,  9,  and  13  in  India;  1,  6,  10,  11,  and  12  in  Australia; 
and  8  (P.  saccifer)  in  New  Guinea.  All  except  P.  amphiboluri  and  P.  stricUus 
-were  described  from  varanid  hosts;  apparently  none  of  them,  however,  have 
been  reported  from  V.  komodoensis.  Baer  (1927)  regards  P.  articidatis,  and 
-P.  coniinuus  probably,  as  being  identical  to  P.  niloticus;  he  also  doubts  that 
^.  woodlandi  is  distinct  from  P.  shipleyi. 

Noteworthy  features  of  the  new  species  include  the  shallowness  of  the 
genital  atria,  the  hourglass  form  of  the  cirrus  pouch,  the  far  posteriad 
positions  of  the  genital  apertures  and  vitelline  ducts,  the  slenderly  pointed 
form  of  the  ovarian  wings,  the  clumping  of  the  eggs,  and  the  chitinization 
of  the  egg  covering. 
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Introdactlon. 


On  examining  specimens  of  the  fresh  water  snail,  Goniobam 
virginica,  brought  into  the  laboratory  in  September  1908.  it  was 
found  that  practically  all  of  them  were  heavily  infected  with  the 
sporocysts  or  rediae  of  a  trematode.  This  species  of  snail  is  veiy 
abundant  in  the  canals  and  rivers  throughout  the  region  aboat 
Princeton.  So,  at  the  suggestion  of  Prof.  Conklin,  I  undertook  a 
study  of  the  nature  of  the  development  of  the  germ  cells  in  the 
nurse  generations  of  this  form,  the  wealth  of  material  avaiUble 
offering  an  exceptional  opportunity  for  the  solution  of  this  problem. 

Since  only  the  generations  —  Sporocyst  and  Rediae  —  from 
the  secondary  host  were  known,  experiments  were  undertaken  to 
determine  the  life  history.  When  the  adults  were  finally  securei 
and  their  identity  established,  it  was  found  that  only  this  stage  in 
the  life  cycle  had  been  described,  so  it  was  thought  best  to  describe 
and  figure  all  of  the  stages;  the  more  especially  since  the  rediae 
and  cercariae  differ  very  markedly  in  many  characteristics  from  the 
corresponding  stages  of  the  European  form,  Amphistomum  (Diplodism) 
mbclavatum,  with  which  the  species  under  consideration  has  been 
confused  by  all  authors  previous  to  Stafford  (1905). 

The  work  of  which  this  paper  is  an  account,  has  been  carried 
on  in  the  Zoological  Laboratory  of  Princeton  University  during  the 
session  of  1908—1909. 

I  take  pleasure  in  expressing  my  sincere  thanks  to  Prof  E.  t 
Conklin  for  his  unfailing  interest,  and  for  many  helpful  suggestiont 
which  have  been  of  great  value  in  carrying  out  this  research. 

Material  and  methods. 

The  greater  mumber  of  infected  snails  collected  were  secure 
from  two  localities:  first,  the  Dele  ware  and  Raritan  canal,  neai 
Princeton;  and  secondly  from  the  Deleware  River  at  TrentoB 
Practically  all  of  those  from  the  first  mentioned  body  of  water  coi 
tained  rediae,  in  the  most  of  which  were  found  well  develope 
cercariae.  Those  from  the  Deleware  River,  on  the  other  hand,  wil 
few  exceptions,  contained  sporocysts,  and  inside  these  unsegmentfl 
eggs  and  young  embryos  (Germ  Balls)  were  found  in  abundance, 
should  be  pointed  out  that  in  the.  snails  from  the  last  mentione 
locality  the  germ  balls  within  the  sporocysts  were  giving  rise 
cercariae  and  not  to  rediae.    The  greater  number  of  infected  snii 
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taken  from  the  canal  during  the  spring  months  also  contained  sporo- 
cysts  in  which  cercariae  were  developing. 

AH  of  the  adult  worms  obtained  during  the  early  part  of  this 
study  came  from  artificially  infected  tadpoles  kept  in  the  laboratory, 
or  from  frogs  which  had  been  fed  with  the  intestines  from  such 
tadpoles;  but  in  the  spring  many  adult  worms  were  obtained  from 
frogs  taken  from  ponds  near  the  canal  where  infected  snails  were 
abundant. 

The  material  both  for  sections  and  whole  mounts  was  fixed 
with  a  number  of  reagents:  Flemming's  stronger  and  weaker  solutions, 
Hermann's  fluid,  Bovebi's  picro  acetic,  picro  sulfuric  and  sublimate 
acetic  were  used.  Hermann's  fluid  and  Picro  acetic  gave  the  best 
results  for  material  to  be  sectioned.  For  material  to  be  used  as 
whole  mounts  the  picric  acid  mixtures  were  the  most  useful. 

When  intended  for  sectioning  the  worms  were  fixed  while  still 
within  the  liver  of  the  snail,  as  it  was  found  that  there  was  less 
Ukelihood  of  distortion  of  the  tissues  when  this  method  was  followed, 
than  when  they  were  separated  from  the  snail  liver  and  preserved 
by  themselves. 

The  material  for  whole  mounts  was  shaken  free  from  the  snail 
tissue  in  a  dish  of  water  and  killed  in  one  of  the  picric  acid  mix- 
tares.  For  staining  this  material  Conklin's  Picro-Haematoxylin  gave 
the  best  results.  The  snail  livers  containing  the  parasites  were  im- 
bedded in  paraffin  in  the  usual  manner  and  serial  sections  2,  3  and 
>  micra  in  thickness  were  cut  from  them.  The  first  mentioned 
;hickness  (2  /u)  was  the  one  used  for  all  of  the  material  which 
;oDtained  the  earliest  stages  in  the  development  of  the  germ  cells. 
After  a  few  unsuccessful  trials  of  other  stains,  Heidenhain's 
ron  Alum  Haematoxylin,  followed  by  a  counter  stain  of  Eosin  in 
16  7o  alcohol,  was  used  for  all  the  sections,  whatever  had  been  the 
uid  used  for  their  fixation. 

For  the  study  of  the  youngest  germ  cells  smear  preparations 
lade  from  a  fragment  of  tissue  from  the  broad  end  of  the  sporocyst 
^ere  attempted,  but  none  of  these  preparations  gave  as  satisfactory 
asults  as  were  obtained  from  the  sections,  so  this  method  was 
bandoned. 

For  studying  the  living  material  of  all  stages  aciueous  methylin 
lue  and  neutral  red  were  sometimes  useful,  although  these  stains 
ere  of  little  use  in  differentiating  tissues  other  than  the  nervous 
id  glandular  structures. 
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Part  I. 
Descriptive. 

A.  The  adult  worm. 

The  adult  worm  (Figs.  1  and  2)  has  been  recorded  as  occui 
in  the  cloaca  of  Frogs,  Toads  and  Newts  taken  in  many  locali 
in  North  America.  Leidy  (1856),  Pratt  (1903)  and  Stafford  (1! 
referred  this  form  to  Amphistomum  {Diplodisctis)  subclavatum. 
last  mentioned  author,  in  another  publication  (1905)  establishc 
new  species,  Diplodiscus  temporatus,  for  this  form  and  gave  a  si 
account  of  the  most  striking  features  of  its  anatomy. 

The  sexually  mature  specimens  vary  in  length,  when  fully 
tended,  from  2  mm  to  6  mm.  The  average  length  is  about  3,5  i 
In  such  a  specimen  the  width  of  the  posterior  sucking  disc  (Aci 
bulum)  is  1,4  mm;  that  of  the  body  just  anterior  to  the  acetaba 
1,2  mm.  The  worms  move  about  so  actively  that  accurate  measi 
ments  while  they  are  alive  are  obtained  with  difficulty,  while 
being  killed,  even  though  they  are  previously  narcotized,  the  < 
traction  is  so  great  that  the  measurements  made  from  preser 
material  are  very  misleading. 

The  anterior  end  of  the  worm  is  narrow  for  about  one  third 
the  entire  lenght.  From  this  point  the  width  increases  quite  rapi 
to  the  extreme  posterior  end,  at  the  junction  of  the  acetabulum 

The  anterior  sucker  is  situated  at  the  end  of  the  body  i 
opens  forward.  The  large  posterior  sucker  opens  backward  j 
downward,  so  that  the  worm  is  considerable  longer  on  the  doi 
than  on  the  ventral  surface. 

The  body  is  covered  with  a  thick,  smooth,  cuticular  layer. 

Muscular  system. 

The  body  wall  has  the  usual   systems  of  muscles;    circu 
longitudinal  and  transverse.    There  are  two  sets  of  the  last  mentioi 
fibres  running  in  opposite  directions.    The  circular  muscle  fibres 
extremely  minute.    Those  of  the  longitudinal  muscles,  and  of 
radial  muscles  are  about  twice  the  size  of  the  circular  fibres, 
none  of  my  sections  of  adult  worms,  or  cercariae,  did  I  succeed 
demonstrating  the  muscular  structures  which  have  been  descri 
and  figured  by  Bettendorf  (1907)  as  occuring  in  several  forms 
the  Malacocotylea,  and  in  Polystomum  among  the  Heterocotylea. 
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Digestive  system. 

The  mouth,  which  is  situated  at  the  centre  of  the  anterior 
sucking  disc,  opens  backward  into  two  pharyngeal  pockets,  one  on 
either  side.  These  are  situated  dorsally  to  the  level  of  the  mouth 
cavity.  Posteriorly  the  mouth  cavity  opens  into  the  long  narrow 
oesophagus,  which  extends  backward  about  one  third  the  length  of 
the  body.  At  its  posterior  end  there  is  a  pharynx-like  swelling 
with  comparatively  thick  muscular  walls.  This  expanded  portion  of 
the  oesophagus  opens  into  paired  caeca.  These  extend  along  the  sides 
of  the  body  nearly  to  the  posterior  sucking  disc. 

The  wall  of  the  intestine  is  made  up  of  a  layer  of  large 
vacuolated  cells  which  rest  on  a  thin  basement  membrane.  Each 
cell  contains  a  large  nucleus,  which  is  situated  in  the  basal  portion 
of  the  cell,  where  the  cytoplasm  is  most  homogeneous.  From  the 
inner  ends  of  the  digestive  cells  there  is  a  rather  ill  defined  layer 
of  fine  protoplasmic  processes  which  extend  into  the  lumen  of  tlie 
gut.  ZiEGLER  (1883),  Looss  (1894),  Tennent  (1905)  and  other 
investigators  have  described  the  same  condition  in  the  intestinal 
epithelium  of  many  trematodes.  These  structures  are  usually  con- 
sidered to  be  of  some  service  in  the  absorption  of  food. 

Water  vascular  system. 

The  main  trunks  of  the  water  vascular  system  are  clearly  seen 
in  the  living  worm.  The  terminal  cells  (flame  cells)  are  readily 
demonstrated  when  a  living  worm  is  put  under  pressure  beneath  a 
cover  glass  and  examined  after  it  has  stood  for  from  thiily  minutes 
to  an  hour. 

The  excretory  pore  is  situated  on  the  mid-dorsal  line  just  anterior 
to  the  border  of  the  posterior  sucking  disc.  From  this  pore  a  short 
canal  leads  forward  and  downward  to  the  excretory  bladder,  which 
lies  in  the  dorsal  part  of  the  body  between  the  ovary  and  the 
acetabulum.  In  a  living  worm  the  excretory  bladder  may  be  seen 
to  contract  rhythmically  as  long  as  the  animal  remains  at  all 
active. 

The  two  main  lateral  trunks,  one  on  either  side,  extend  from 
the  bladder,  at  first  laterally,  until  they  approach  the  body  wall. 
Here  each  turns  anteriorly  and  runs  along  beside  the  caecum  of  the 
corresponding  side.  In  its  posterior  half  each  main  trunk  is  much 
convoluted.    The  folding  in  my  specimens  was  about  equal  in  the 
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dorso- ventral  and  lateral  planes.    Some  of  the  folds  lie  above 
caecum,  others  below. 

Stafford  (1905)  in  the  original  description  of  this  species  c 
not  mention  any  lateral  foldings,  he  says:  "From  if  (The  excrel 
bladder)  "below,  spring  right  and  left  lateral  ducts,  which  pass  be 
the  ends  of  the  caeca  and  fold  up  and  down  along  the  ontsid< 
the  latter  on  their  way  forward  to  the  region  of  the  pharynx 
pockets.  Two  large  lymph  vessels  lie  along  the  inner,  lower  si 
of  the  coeca  and  posteriorly  approach  each  side  of  the  bladder 
remain  distinct  from  it". 

Anteriorly  the  lateral  trunks  extend  to  near  the  region  of 
pharyngeal  pockets  where  each  one,  after  bending  backward,  bre 
up  into  a  system  of  anastamosing  vessels  which  extends  to  all  ps 
of  the  body.  At  its  end  each  one  of  these  branches  receive 
number  of  small  „collecting  tubes"  at  the  distal  end  of  each 
which  is  situated  a  flame  cell. 

Nervous  system. 

The  nervous  system  in  Diplodiscus  temporatus  conforms  to 
type  generally  found  in  the  Malacocotylea.  The  central  nerv 
system  consists  of  a  pair  of  cerebral  ganglia  which  are  situated  j 
posterior  to  the  pharyngeal  pockets,  and  which  are  connected  b; 
broad  supra-oesophageal  commissure.  From  each  cerebral  gangl 
a  number  of  longitudinal  trunks  arise.  One  of  these  on  each  s 
runs  anteriorly  and  supplies  the  organs  in  that  part  of  the  be 
Posteriorly  three  large  trunks  are  given  oflf  from  each  ganglion, 
these  one  pair  is  dorsal,  the  trunk  from  each  ganglion  being  pla^ 
quite  near  to  the  median  line.  Another  pair  are  lateral  in  positi 
These  run  along  outside  the  water  vascular  trunks  on  each  side 
the  body.  The  third  pair  of  nerve  trunks  lie  in  the  ventral  p 
of  the  body.  As  regards  their  distance  from  the  median  line,  tl 
are  intermediate  in  position  between  the  dorsal  and  lateral  pairs 

The  three  pairs  of  nerve  trunks  are  connected  by  a  comp 
system  of  commissures.  Just'posterior  to  the  brain  there  is  a  sn 
commissure  connecting  the  dorsal  pair.  Further  backward  th 
are  a  number  of  large  commissures  which  completely  encircle 
body.  At  the  posterior  end  of  the  body  the  dorsal  and  vent 
nerve  trunks  of  the  two  sides  bend  inward  and  each  pair  becoi 
connected.  Branches  are  given  off  from  the  lateral  trunks,  and  fi 
the  commissures,  throughout  their  entire  length. 
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Reproductive  organs. 

The  testes  are  situated  in  the  anterior  half  of  the  body;  the 
anterior  to  the  right,  the  posterior  to  the  left  of  the  median  plane. 
In  none  of  the  specimens  which  I  have  examined  is  there  a  fusion 
of  the  testes  to  form  a  single  mass,  as  has  been  described  and 
figured  by  Pagenstecher  (1858),  Walter  (1858)  and  Loess  (1892) 
for  Amphistomiim  subclavatum.  From  each  testis  there  comes  a  short 
vas  deferens  the  two  of  which  join  to  form  the  common  seminal 
duct.  This  organ  is  considerably  coiled.  It  passes  anteriorly  into 
the  ductus  which  is  provided  with  a  prostate  gland.  The  penis 
sheath  is  small  and  thin  walled.  The  genital  pore  is  situated  on 
the  ventral  surface  just  beneath  the  point  where  the  two  caeca  join 
together. 

The  ovary  is  situated  in  the  median  plane,  a  little  way  behind, 
and  dorsal  to,  the  posterior  testis.  It  is  considerably  smaller  than 
one  of  the  testes.  The  shell  gland  lies  just  behind  the  ovary. 
A  Lauker's  canal  runs  upward  and  slightly  forward  to  the  dorsal 
surface  of  the  body.  The  uterus,  which  in  the  young  adults  is 
ribbon-shaped,  passes  first  backward  from  the  ootype,  then  bends 
forward  and  makes  several  coils  before  reaching  the  genital  pore. 
The  vitellaria  in  this  species  are  short  in  comparison  to  those  of 
Amphistomum  subclavatum,  which  extend  forward  nearly  as  far  as 
the  anterior  ends  of  the  main  excretory  trunks.  In  D.  temperatus 
they  extend  from  about  the  level  of  the  posterior  testis  backward 
to  the  end  of  the  caeca.  There  are  from  six  to  ten  follicles  in  each 
vitellarium.  The  anterior  follicles  are  above,  the  posterior  ones 
below  the  level  of  the  caecum.  The  vitelline  duct  comes  off  from 
the  centre  of  each  vitellarium  at  the  point  where  it  bends  around 
the  inside  of  the  caecum  in  its  passage  from  the  upper  to  the 
lower  side. 


6.  Larval  forms. 

1.  The  sporocyst. 

It  has  been  impossible  to  make  any  observations  on  the  deve- 
lopment of  the  eggs  from  the  adult  (bisexual)  generation,  or  the 
mfecting  of  the  snails  by  the  free  swimming  larvae. 

The  youngest  sporocysts  found  in  the  snails  were  nearly 
spherical  sac-like  bodies  about  0,1  mm  in  diameter.  There  was  no 
apparent  differentiation  of  any  axes  by  which  one  part  of  the  body 
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could  be  recognized  as  anterior  or  posterior.  In  sections  (Fij 
the  body  wall  is  seen  to  be  made  up  of  a  very  thin  cuticular  1 
immediately  beneath  which  there  are  a  number  of  muscle  fil 
composing  two  systems.  When  a  well  defined  axis  becomes  recof 
able  these  two  sets  of  muscles  are  seen  to  be  longitudinal 
circular  respectively.  Inside  the  muscular  layers  there  is  a  1; 
of  cytoplasm  containing  a  number  of  nuclei,  but  there  are  as 
no  cell  walls.  The  body  cavity  contains  germ  cells  (eggs)  in  e 
stages  of  development. 

In  somewhat  later  stages  the  sporocyst  acquires  the  chara 
ristic  form  shown  in  (Fig.  11).  The  broad  end  —  posterior  —  al? 
contains  the  ovary  (Keimlager)  when  this  has  become  differenti« 
In  some  instances  the  older  sporocysts  are  surrounded  by  a  mor 
less  well  defined  layer  of  cells,  the  "Paletot"  of  early  writers, 
material  clearly  shows  that,  as  has  been  pointed  out  by  Schwj 
(1886),  this  layer  is  made  up  of  the  leucocytes  of  the  snail  an 
not  a  part  of  the  sporocyst.  In  some  instances  there  is  some  evid( 
that  a  division  of  the  sporocyst  is  taking  place;  but  not  a  sii 
instance  has  been  observed  where  this  could  be  determined  \ 
certainty. 

Sections  through  the  wall  of  older  sporocysts  show  the  oi 
layers  in  practically  the  same  relation  as  that  described  for 
earlier  stages.  In  the  structure  of  the  inner  layer,  however,  s 
very  important  changes  have  taken  place.  These  will  be  descri 
in  detail  in  a  following  section  of  this  paper  treating  of  the  or 
of  the  parthenogenetic  eggs. 

2.  The  redia. 

The  youngest  rediae  found  were  about  0,5  mm  long  and  0,2 
in  diameter.  These  had  already  attained  the  characteristic  sk 
of  the  redia,  and  the  pharynx,  gut,  and  body  cavity  were  aire 
marked  out,  though  not  definitely  established.  The  mature  re 
(Fig.  4)  are  about  1  mm  long  and  0,3  mm  in  diameter.  The  ante 
end  is  broadly  rounded,  while  the  posterior  end  is  sharply  poin 
This  part  of  the  body  is  very  active  during  life,  often  becon 
drawn  out  into  a  naiTOw  process  which  is  continually  moving  1 
side  to  side.  At  a  point  about  one  fifth  the  length  of  the  body  1 
the  posterior  end  there  is  on  each  side  of  the  body  a  lateral 
growth;  the  so  called  „posterior  locomotor  appendages". 

These  last  mentioned  structures,  which  are  always  preseD 
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the  redia  of  Diplodiscus  temporatus,  seem  according  to  Looss'  (1892) 
figures  to  be  entirely  wanting  in  the  redia  of  Amphisiamum  (Diplo- 
discus)  subdatxxtum.  His  figures  (9  and  10  tab.  20)  show  the  redia 
of  that  species  to  be  comparatively  narrow  at  the  anterior  end,  from 
which  it  increases  rapidly  in  diameter  for  about  one  fifth  of  its 
length.  From  this  point  it  tapers  quite  regularly  toward  the  posterior 
end  which  (fig.  10  tab.  20)  is  sharply  pointed.  The  intestine  is 
very  short,  and  flask-shaped,  in  all  of  the  developmental  stages  of 
the  rediae  figured.  In  D.  temporatns  the  gut  is  comparatively  long, 
frequently  extending  nearly  the  entire  length  of  the  body  cavity. 
It  usually  lies  close  against  the  body  wall  along  the  ventral  side 
of  the  redia. 

RossBACH  (1906)  has  called  attention  to  the  fact  that  the  early 
stages  in  the  development  of  the  redia  of  Amphistomum  subclavaiuniy 
as  figured  by  Looss,  differ  very  much  from  the  conditions  found  in 
most  of  the  other  species  of  Distomae.  The  youngest  redia  figured 
by  Looss,  which  is  as  yet  <fig.  1  tab.  20)  only  a  small  sac-like 
structure  scarcely  one  fourth  the  length  of  the  fully  developed  redia, 
is  shown  with  a  large  body  cavity  in  which  are  contained  several 
embryos.  The  largest  of  these  is  made  up  of  about  twelve  cells. 
The  "Keimlager"  is  shown  to  be  already  established  as  a  thickening 
of  the  inner  wall  of  the  posterior  end  of  the  body. 

The  digestive  system,  on  the  other  hand,  seems,  so  far  as  I  can 
make  out  from  the  figure,  to  consist  of  an  undifferentiated  mass  of 
cells.  There  is  no  apparent  distinction  between  the  primordium  of 
the  gut  and  that  of  the  pharynx,  while  no  trace  of  the  lumen  of 
either  of  these  organs  can  be  made  out  from  the  figure. 

In  Diplodiscus  temperaius  the  development  of  the  redia  takes 
place  in  the  manner  which  has  been  described  by  Rossbach  for  the 
rediae  of  several  species  of  Distomae.  In  the  youngest  rediae  among 
my  material  there  was  a  series  of  cells  constituting  the  primordium 
of  the  gut  which  was  becoming  seperated  from  the  surrounding 
cells  (Meristem  cells  of  Schwabze)  by  a  well  defined  space,  the 
beginning  of  the  body  cavity.  At  the  anterior  end  of  the  redia  the 
pharynx  was  established  and  had  already  become  hollowed  out  The 
body  cavity  was  very  small.  The  surrounding  wall  was  thick  on 
all  sides,  especially  at  the  posterior  end  of  the  body.  There  were 
no  embryos  in  the  body  cavity,  nor  indeed  any  cells  (nuclei)  in  the 
body  wall  which  could  with  any  certainty  be  distinguished  as  germ 
cells  at  this  stage  in  the  development. 
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3.  The  cercaria. 


The  development  of  the  cercaria  will  be  discussed  in  a  h 
section  of  this  paper.  The  present  description  will,  therefore, 
confined  to  the  fully  developed  cercaria  at  the  time  of  its  lilx 
tion  from  the  sporocyst  or  redia. 

The  mature  cercaria  (Fig.  6)  is  about  2  mm,  long  —  includiDg 
tail  —  and  0,15  mm  in  its  greatest  breadth.  It  is  elongate  OTa 
shape  and  flattened  in  the  dorso  ventral  direction.  The  tail 
quite  slender  and  is  about  three  fourths  the  length  of  the  body 

The  cercariae  are  very  active  when  first  liberated  from 
redia  or  sporocyst,  and  are  constantly  altering  their  shape.  Swimn 
is  accomplished  by  means  of  a  vigerous  lashing  of  the  tail,  sup 
mented   by   a   rhythmical  bending  of  the   body.     That   this 
mentioned  process  is  sufficient  to  bring  about  progress  through 
water  is  established  on  the  examination  of  almost  any  lot  of  Ir 
cercariae.     It  will  be  found  that  some  of  the  actively  swimi 
larvae  will  have  lost  their  tails,  but  that  in  spite  of  this  fact 
are  able  to  make  quite  rapid  progress  through  the  water, 
anterior  end  of  the  body  is  always  directed  forward  in  swimn 
whether  or  not  the  tail  is  present. 

The  living  cercariae  are  colorless  when  viewed  by  transmi 
light  and  are  very  transparent  except  over  the  areas  occupies 
some  of  the  denser  organs. 

At  the  anterior  end  of  the  body  there  is  a  small  sucking 
The  posterior  sucking  disc  is  situated  on  the  ventral  side  oi 
body  a  little  posterior  to  the  centre. 

The  body  is  covered  by  a  thin  cuticular  layer. 

Digestive  system. 

The  mouth  is  situated  at  the  anterior  end  of  the  body  at 
centre  of  the  anterior  sucking  disc.  It  opens  backward  into  i 
and  left  pharyngeal  pockets.  From  these  a  narrow  oesophagus 
backward  for  about  one  third  the  length  of  the  body.  The  i 
phagus  ends  in  a  pharynxlike  swelling  which  in  turn  opens  int 
paired  intestinal  caeca.  These  extend  backward  nearly  to 
posterior  end  of  the  body. 
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Excretory  system  (Water  vascular  system). 

In  the  liviDg  cercaria  the  main  trunks  of  the  water  vascular 
system  are  the  most  pi'ominent  structures  in  the  body.  They  appear 
as  two  large  tubes,  about  three  eights  as  large  as  the  intestinal 
caeca,  and  are  made  up  of  large  cells  with  highly  refractive  nuclei. 
The  excretory  bladder  is  situated  near  the  posterior  end  of  the 
body  and  is  connected  by  a  short  canal  with  the  excretory  pore 
which  lies  just  anterior  to  the  tail  on  the  dorsal  surface  of  the 
body  (Fig.  7).  The  two  main  trunks  of  the  water  vascular  system 
extend  out  from  the  excretory  bladder,  one  toward  either  side.  At 
the  posterior  end  of  the  caecum  of  the  corresponding  side  the  water 
vascular  trunk  turns  forward  and  extends  along  the  extenial  side 
of  the  caecum,  and  beyond  this  to  near  the  region  of  the  pharynx. 
Throughout  its  length,  but  particularly  in  its  posterior  half,  each 
tube  is  highly  convoluted.  Some  of  the  folds  lie  above  and  some 
below  the  level  of  the  caecum.  At  its  anterior  end  the  main  water 
vascular  trunk  breaks  up  into  a  number  of  branches,  which  are 
distributed  to  all  the  tissues  of  the  body. 

The  nervous  system. 

The  brain,  which  consists  of  two  lobes  connected  by  a  broad 
commissure,  is  situated  just  posterior  to  the  pharyngeal  pockets.  It 
is  made  up  of  a  mass  of  fibres  among  which  there  are  scattered 
ganglion  cells.  The  brain  and  the  larger  nerve  trunks  are  sur- 
rounded by  a  well  defined  layer  of  nuclei  which  Ziegleb  (1883)  took 
to  be  the  ganglion  cells  (he  mentions  them  only  in  connection  with 
the  brain).  These  nuclei  differ  very  markedly  from  the  ganglionic 
nuclei  while,  on  the  contrary,  they  differ  hardly  at  all  from  the 
nuclei  throughout  the  parenchyma.  My  own  observations  in  regard 
to  the  nature  of  these  nuclei  are  in  agreement  with  those  of 
ScHWAEizE  (1886)  and  Tennent  (1905)  who  hold  that  these  nuclei 
constitute  a  rudimentary  sheath  for  the  nervous  system.  The  early 
stages  in  the  development  of  the  cercaria  show  clearly  the  paren- 
chymatous nature  of  these  nuclei. 

From  the  brain  there  are  given  off  anteriorly  four  nerve  trunks. 
These  soon  divide,  the  branches  being  distributed  to  the  organs  at 
the  anterior  end  of  the  body,  the  anterior  sucking  disc  and  the 
pharyngeal  pockets  being  particularly  well  supplied  with  nerves. 
Posteriorly   six  longitudinal  trunks  are  given  off  from  the  brain, 
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three  on  either  side.  These  correspond  in  their  relation  and 
tribution  to  the  main  trunks  which  have  been  described  in  the  a 
worm.  In  the  cercaria,  however,  the  dorsal  pair  of  longitad 
nerve  trunks  are  by  far  the  largest.  The  lateral  and  ventral  tn 
arise  later  in  the  development  of  the  cercaria  and  up  to  the  \ 
of  encystment  are  scarcley  more  than  large  nerves. 

Reproductive  organs. 

The  reproductive  system  in  the  cercaria  consists  of  well  def 
masses  of  cells,  which  have  not  yet  taken  on  the  definite  shape 
the  fully  formed  reproductive  organs.  The  two  testes,  the  ov 
the  penis  sheath,  the  uterus  and  the  vitellaria  can  be  recognizei 
sharply  marked  out  cell  areas;  but  not  as  yet  as  organs  of  sin 
structure  to  those  of  the  adult.  The  testes  are,  in  the  living  ( 
dition,  by  far  the  most  prominent  of  the  reproductive  primoi 
All  of  the  others  may  be  seen  rather  indistinctly. 

The  cystogenous  glands. 

In  the  living  cercaria,  the  cystogenous  glands  appear  as 
opaque  masses,  one  on  either  side  of  the  body,  which  extend  nej 
its  entire  length.  With  a  strong  illumination  the  granular  cont( 
of  the  cells  can  be  made  out  very  clearly.  In  section  (Fig.  7),  € 
gland  is  seen  to  be  made  up  of  a  mass  of  large  pear-shaped  e 
each  of  which  opens  to  the  exterior  by  a  separate  duct.  The 
terior  of  each  cell  is  almost  entirely  filled  with  large  granules  wl 
stain  intensely  with  haematoxylin.  The  large  nucleus  is  crow 
to  one  side  of  the  cell,  and  the  cytoplasm  is  restricted  to  the  in 
stices  between  the  granules  of  the  secretion.  When  the  cysl 
formed,  the  granular  contents  of  these  cells  is  thrown  out  and  i 
verted  into  the  cyst,  while  the  cells  shrink  to  a  comparatively  si 
size.  Fig.  8,  a  section  through  a  cercaria  which  had  given  out 
cystogenous  material  while  still  within  the  body  cavity  of  the  re 
shows  the  condition  of  the  gland  cells  after  they  have  become  1 
from  the  secretion.  This  section  shows  also  the  thickness  of 
mass  of  secretion  before  it  has  had  time  to  harden. 

In  Amphistomum  stibclavatum,  according  to  Loess,  the  mate 
from  which  the  cyst  is  to  be  formed  exists  inside  the  gland  celh 
the  shape  of  "Stabchen"  which  are  strongly  refractive  and  do 
take  any  stain  at  all. 

A  comparison  of  Fig.  6  with  Loess'  (1892),  fig.  20,  tab.  20,  ^ 
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show  clearly  the  striking  differences  between  the  cercariae  of  Dipto- 
discus  temporatus  and  Amphistomum  subclavaium.  The  shape  of  the 
body  is  very  different.  The  comparative  length  and  diameter  of 
the  tail  in  the  two  species  also  differs  very  markedly.  The  most 
fundamental  difference,  however,  is  fonnd  in  the  relation  of  the  water 
vascular  system  to  the  tail.  In  A.  subclavatum  the  canal  leading 
from  the  excretory  bladder  extends  nearly  the  entire  length  of  the 
tail,  near  the  end  of  which  it  opens  to  the  exterior  through  two 
excretory  pores,  one  on  either  side  of  the  tail.  In  D.  temporatus,  as 
previously  described,  the  excretory  pore  is  on  the  dorsal  surface  of 
the  body  just  anterior  to  the  tail.  Loess  also  figures  the  testes  as 
forming  a  single  mass  which  extends  across  the  body  from  the  in- 
ternal wall  of  one  caecum  to  that  of  the  other;  while  in  2>.  tern- 
poratus  there  are  two  distinct  primordia,  one  for  each  of  the  testes. 

4.  The  swarming  of  the  cercariae. 

Pagenstechee  (1857),  Looss  and  Lang  have  describe  the 
swarming  and  encystment  of  Amphistomum  subclavatum.  These 
authors  agree  that  the  cercariae  are  born  (set  free  from  the  rediae) 
in  an  early  stage  of  development.  For  some  time  the  young  cer- 
cariae wander  about  among  the  organs  of  the  host  until  they  have 
completed  their  development,  when  they  force  their  way  to  the 
surface  and  become  free  in  the  water.  According  to  Lang  they 
may  escape  through  the  digestive  tract  of  the  host;  Looss  maintains, 
on  the  contrary,  that  they  reach  the  exterior  through  the  respi- 
ratory cavity  of  the  snail. 

In  all  the  specimens  of  infected  snails  that  I  have  examined  I 
have  never  found  a  single  individual  in  which  there  were  any  young 
cercariae  free  in  the  body  of  the  host  In  the  comparatively  few 
instances  where  free  cercariae  were  found  they  were  always  fully 
developed  and  ready  to  encyst.  The  only  snails  in  which  free  cer- 
cariae were  found  were  some  from  which  mature  cercariae  had  al- 
ready been  seen  to  escape. 

In  the  observed  instances  where  mature  cercariae  were  escaping 
from  the  snails  the  period  of  liberation  extended  over  about  sixty 
hours.  In  every  instance  it  appeared  that  aU  of  the  cercariae  in 
any  snail  were  of  practically  the  same  age,  so  that  after  a  period 
of  swarming  no  cercariae  would  be  set  free  until  a  new  "brood" 
had  matured.  The  sectioned  material,  whatever  was  the  stage  in 
the  development  of  the  cercariae,  showed  that  in  any  snail  all  of 
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the  sporocysts  or  rediae  contained  young  cercariae  which  w 
practically  the  same  stage  of  development,  and  which  would  o 
maturity  at  about  the  same  time.  The  other  embryos  in  the 
were  always  of  a  markedly  younger  stage  in  their  developme 
that  there  would  be  no  overlapping  of  the  broods  and  a  consi 
continuous  liberation  of  the  cercariae. 

When  the  cercariae   have  been  set  free  from  the  snail 
swim  about  actively  for  some  time.     Apparently  the  length 
period  of  activity  has  a  definite  correlation  with  the  depth 
water  in  which  the  cercariae  are  liberated.    In  any  event  they 
a  strong  positive  heliotropism,  so  that  in  a  vessel  into  whicli 
is  admitted  only  at  the  top,  all  of  the  cercariae  become  encysi 
or  near,  the  surface  of  the  water,  on  the  side  nearest  to  the 
of  the  light.     The  strength  of   the  heliotropic  reaction  wa 
shown  when  the  mature  cercariae  were  placed  in  shallow 
glasses  for  study. 

If  the  glass  was  left  undisturbed  on  the  table  all  of  th 
cariae  would  become  encysted  on  the  sides  of  the  glass  neai 
the  source  of  light.  If,  on  the  other  hand,  the  watch  glas 
placed  on  the  stage  of  a  microscope  and  the  light  from  the 
thrown  up  through  the  bottom  of  the  glass,  the  cercariae 
become  encysted  on  the  bottom  of  the  glass.  By  narrowii 
pencil  of  light  admitted  through  the  stage  of  the  microscope  i 
possible  to  segregate  the  most  of  the  cercariae  in  a  smal 
directly  over  the  centre  of  the  diaphragm,  where  the  illumi 
was  most  intense. 

Loess  and  Lang  have  stated  that  the  cercariae  of  Amphis 
subdavaium  may  swim  about  for  as  many  as  fifteen  to  twenty 
hours  before  encysting.  From  eight  to  ten  hours  is  given  by 
as  being  the  usual  extent  of  the  free  swimming  period.  At  tl 
of  this  time  they  sink  to  the  bottom  and  form  their  cysts. 

The  period  of  the  active  swimming  of  the  cercaria  of  1 
paratus  was  always  much  shorter  than  the  least  period  mei 
for  AmpUstomum,  None  of  the  cercariae  were  observed  to  i 
active  for  more  than  one  hour,  while  in  a  small  dish  all  oi 
capable  of  forming  a  cyst  would  be  attached  within  half  ai 
from  the  time  of  their  liberation  from  the  snail. 
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The  formation  of  the  cyst. 

Under  normal  conditions  the  cercariae  swim  quite  directly  to 
the  surface  of  the  water  and  attach  themselves  to  the  sides  of  the 
eontaining  vessel  or  to  any  floating  material,  such  as  water  weeds, 
which  may  be  present.  When  ready  to  begin  the  process  of  en- 
cystment,  the  cercariae  become  firmly  attached  by  means  of  the 
ventral  sucker.  This  attachment  seems  to  be  absolutely  essential 
for  the  formation  of  a  perfect  cyst.  In  a  small  dish  where  there 
were  many  cercariae  some  of  them  would  be  unable  to  maintain 
their  attachment  to  the  bottom,  and  when  these  were  separated 
from  the  substratum  the  extrusion  of  the  cystogenous  material  would 
continue  but  a  perfect  cyst  would  never  be  formed. 

When  rediae  containing  nearly  mature  cercariae  were  taken 
fwm  tlie  body  of  a  snail  and  kept  in  water,  the  contents  of  the 
cystogenous  glands  of  the  cercariae  were  extruded  just  as  though 
they  were  free  in  the  water.  The  time  which  would  elapse  before 
the  extrusion  of  this  material  was  practically  the  same  whether  the 
cercariae  were  free  in  the  water  or  still  contained  within  the  body 
of  the  redia.  A  perfectly  formed,  or  even  completely  closed  cyst 
was  never  formed  by  any  of  the  cercariae  which  had  attempted  to 
encyst  while  inside  the  redia.  The  cystogenous  material  would  form 
a  straight  hollow  tube  about  the  cercaria.  There  were  no  differences 
in  the  diameter  of  this  tube  throughout  its  length.  The  tail  was 
seldom  broken  off  from  the  body.  In  short,  the  attempt  to  encyst 
resulted  in  the  extrusion  of  the  cyst  forming  material  but  the 
n>uvfe?]ieiits  necessary  for  the  shaping  of  the  cyst  could  not  be 
accomplished  while  the  cercaria  was  unattached  and  the  result  of 
the  attempt  was  the  open  tube. 

The  observations  recorded  in  the  previous  paragraph  suggested 
that  the  stimulus  causing  the  extrusion  of  the  cystogenous  material 
was  the  change  in  the  medium  surrounding  the  cercariae.  To  test 
this  point  fragments  of  infected  snail  livers  were  examined  to 
ascertain  the  stage  of  development  of  the  contained  cercariae.  A 
liver  containing  specimens  of  a  favorable  age  was  divided  into  two 
parts,  one  of  which  was  put  in  a  moist  chamber,  while  rediae  teased 
from  the  other  part  were  put  into  water.  When  the  cercariae  of 
the  second  lot  had  extruded  their  cystogenous  material,  those  of  the 
first  lot  were  examined.  None  of  these  showed  any  appearence  of 
having:  extruded  the  cystogenous  material;  on  the  contrary,  most 
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of  the  cercariae  were  moving  about  within  the  body  cavity  of 
redia  in  a  perfectly  normal  manner. 

In  order  to  provide  more  nearly  similar  conditions  the  follow 
experiment  was  also  undertaken :  One  lot  of  rediae  were  teased 
in  a  dish  of  water,  those  of  the  other  lot  were  also  separated 
the  liver  of  the  snail,  but  were  put  into  a  liquid  obtainet 
crushing  the  livers  of  uninfected  snails.  In  this  experiment 
results  were  similar  to  those  obtained  in  the  one  last  desci 
The  cercariae  in  the  rediae  exposed  to  the  water  extruded 
cystogenous  material  after  they  had  been  in  the  water  for  the  i 
time.  Those  inside  the  rediae  which  were  put  in  the  snail  j 
did  not  extrude  their  cystogenous  material  but  finally  died  wi 
having  undergone  any  apparent  change. 

When  the  cercariae,  after  coming  to  the  surface  of  the  ? 
have  become  attached  to  some  substratum  the  contents  oi 
cystogenous  glands  begin  to  be  poured  out  to  the  surface  o 
body.  While  this  is  taking  place  the  cercaria  is  in  constant  m 
The  anterior  end  of  the  body  bends  from  side  to  side  abou 
posterior  sucking  disc  a»  an  axis.  By  this  means  the  cyst-foi 
material  is  moulded  about  the  anterior  end  of  the  body  as  a 
spherical  mass.  The  posterior  part  of  the  body  —  behind  the  v< 
sucker  —  remains  comparatively  quiet  until  the  tail  has  been  bi 
off  by  its  lashing  which  becomes  especially  violent  at  this 
When  the  tail  has  been  broken  oflF  the  posterior  part  of  the 
is  drawn  in  and  takes  an  active  part  in  the  shaping  of  the 
The  opening  at  the  narrow  end  of  the  cyst  becomes  closed  b 
formation  of  a  layer  of  cyst  material  after  the  tail  has  beei 
oflF  and  the  posterior  part  of  the  body  has  begun  its  active  twi 
motion. 

All  of  the  cystogenous  material  is  extruded  within  d  short 
so  that  the  cyst  is  completely  formed  within  five  minutes  froi 
beginning  of  its  extrusion. 

When  the  cystogenous  cells  have  given  oft'  their  secretio 
cercaria  has  become  considerably  reduced  in  size  and  now  lies 
up  within  the  cyst  (Fig.  5).  Sparodic  movements  of  the  cei 
within  the  cyst  may  continue  for  a  number  of  hours  after  th€ 
is  fully  formed.  Usually  the  tail  is  carried  away  from  the  bo< 
its  violent  lashing  and  it  may  swim  about  for  several  minutes 
its  separation  from  the  body. 

The  completed   cyst   is  a   flask-shaped   structure   considc 
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flattened  on  one  side  where  is  was  attached  to  the  substratum.  Its 
broader  end  encloses  the  anterior  end  of  the  cercaria.  At  the 
narrow,  posterior  end  there  is  a  funnel-shaped  orifice  where  the  cyst 
material  extended  up  about  the  base  of  the  tail  before  that  organ 
was  broken  oif. 

The  cyst  is  very  fragile.  It  was  found  impossible  to  separate 
a  cyst  from  the  side  of  a  glass  jar  without  rupturing  it  and  allow- 
ing the  worm  to  escape. 

The  encysted  cercariae  were  extremely  sensitive  to  changes  in 
the  surrounding  medium.  When  the  water  in  a  watch  glass  in 
which  a  number  of  worms  had  become  encysted  was  allowed  to 
stand  for  twenty  four  hours  and  was  then  replaced  by  fresh  water, 
all  of  the  worms  came  out  of  their  cysts  and  moved  about  actively 
for  several  hours  untill  death  ensued. 

These  young  worms  which  had  been  in  the  cyst  for  twenty  four 
hours  differed  from  the  cercariae  in  appearence  in  that  they  were 
comparatively  much  narrower,  and  lacked  the  opaque  masses  along 
the  sides  of  the  body,  the  cystogenous  glands  of  the  cercariae. 

Some  experiments  were  undertaken  to  determine  the  ability  of 
the  encysted  worms  to  withstand  dessication.  A  number  of  cercariae 
were  allowed  to  encyst  in  each  of  several  small  watch  crystals. 
When  the  cysts  were  fully  formed  the  water  was  poured  off  ^rom 
the  dish  and  the  cysts  exposed  to  the  air  for  varying  lengths  of 
time.  An  artificial  gastric  juice  was  used  to  dissolve  the  cysts  after 
the  dessication  was  over,  and  in  some  instances  a  number  of  the 
cysts  were  broken  up  with  needles  and  the  worms  liberated  into  a 
dish  of  water.  In  all  of  the  experiments  a  period  of  dessication  of 
more  than  one  hour  proved  fatal.  The  encysted  cercariae  left  in 
water  as  a  check  for  each  experiment  retained  their  vitality 
throughout  the  time  of  the  experiment  and  all  that  was  necessary 
in  order  to  cause  them  to  leave  the  cyst  was  that  the  water  should 
be  changed  in  the  dish  in  which  they  were  attached.  The  evidence 
gathered  in  another  line  of  experiments  showed  that  the  cysts  might 
remain  in  the  water  for  at  least  six  weeks  and  the  young  worms 
8till  be  capable  of  recovering  their  activity  when  brought  into  a 
suitable  environment 

Pagenstechbb  (1867)  and  Reuss  (1903)  have  described  a  peculiar 
method  of  encystment  for  the  cercaria  of  Distomum  duplicatum.  In 
this  form  the  tail  is  not  used  at  all  as  a  swimming  organ,  but  con- 
sists almost  entirely  of  a  gelatinnus  substance     When  the  cercaria 
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comes  into  the  water  the  outer  layers  of  the  tail  swell,  and  u  tin 
increase  in  size  push  forward  over  the  body  "enclosing  it  as  in 
wair'.  When  the  cyst  lias  come  to  reach  as  far  forward  as  i 
ventral  sucker,  the  animal  contracts  and  decreases  the  size  of  i 
anterior  end  of  the  body  aionnd  which  the  cystfonning  mateni 
is  extended  until  a  complete  capsule  is  formed.  It  would  seetii  m 
Rbuss'  description  that  the  cercaria  becomes  encysted  without  hart 
become  attached  to  any  substratum. 


Part  11. 
Eitperlmentjil  determination  of  the  life  hlstorj-, 

Wlien  the  cercariae  began  to  be  liberated  from  the  snails 
in  the  laboratory,  and  the  manner  of  their  encystment  was  obsei 
it  became  apparent  that  some  animal  which  obtains  it:^  foo( 
browsing  over  stones,  water  plants  etc.  along  the  banks  of  str 
would  probably  be  the  next  host  of  this  parasite,  whetlier  or  n 
would  prove  to  be  the  tinal  one.  The  larvae  of  frogs,  toads, 
newts  immt^d lately  suggested  themselves  as  animals  having 
feeding  habits. 

On  Oct.  30  a  number  of  tadpoles  of  Sana  catesbiana  w^ere  se 
and  several  put  in  each  jar  containing  infected  snails.  The  ta( 
came  from  a  pond  in  the  grounds  of  Biological  Hall  at  the 
versity  of  Pennsylvania,  where  Goniobasis  is  not  found,  so  it  s< 
improbable  that  tliey  would  be  infected  with  the  parasite  ' 
was  found  about  Princeton,  As  an  added  precaution  all  o 
tissues  of  three  of  ibe  tadpoles  were  carefully  examined  w 
finding  parasites  of  any  kind.  When  the  tadpoles  had  been 
week  in  the  jars  containing  the  encysted  cercariae,  a  dead  indi 
w^as  found.  This  one  was  examined  for  the  presence  of  pai 
with  the  following  results:  nine  worms,  which  from  the  coi 
of  the  sexual  organs  could  be  recognized  as  young,  were  foi 
the  intestine  of  this  tadpole.  The  other  organs  of  the  bodj 
entirely  free  from  paiasites.  The  worms  in  the  intestine  were 
2'5  mm.  in  length  and  1  mm.  in  diameter  at  the  posterior  en 
ot  tliem  were  found  in  the  last  third  of  the  intestine  of  the  ts 
scattered  throughout  that  part  of  its  length.  During  the  time 
they  were  under  examination,  as  was  also  true  in  every 
instance,  the  worms  remained  attached  to  the  intestine  of  tt 


The  life  history  of  Diplodiscns  temporatus  Stafford. 


613 


by  the  large  posterior  sucker.    The  anterior  part  of  the  body  was 
in  almost  constant  motion. 

Others  of  the  tadpoles  used  in  this  experiment  died  from  time 
to  time  and  were  examined  for  the  presence  of  worms.  The  result 
of  the  examination  was  identical  in  every  instance.  A  greater  or 
less  number  of  worms,  ranging  from  ten  to  thirty  one,  was  found 
in  the  posterior  part  of  the  intestine.  In  no  case  were  any  of  the 
worms,  or  any  other  recognizable  parasites,  found  in  any  of  the 
other  organs  of  the  tadpoles. 

The  intestines  of  two  of  the  tadpoles  at  the  time  of  their  death 
contained  worms  still  within  the  cyst.  Among  the  others,  individuals 
of  different  ages  could  be  recognized  so  it  was  definitely  etablished 
that  the  tadpoles  could  serve  as  the  host  for  the  sexually  mature 
worms. 

Since  it  seemed  probable  from  the  number  of  worms  found  in 
each  of  the  dead  tadpoles  that  they  had  in  many  instances  been 
the  direct  cause  of  the  death  of  the  host,  some  larger  tadpoles  were 
secured  for  further  experiments.  These  were  put  into  the  jars 
containing  encysted  cercariae;  but  after  they  had  remained  there 
for  a  few  days  they  were  transterred  to  a  jar  in  which  there  had 
been  no  snails.  A  tadpole  from  this  jar  was  killed  each  week  to 
note  the  development  of  the  parasites.  The  conditions  of  the 
environment  proved  unfavorable  for  the  tadpoles,  and  the  last  one 
of  them  died  on  Jan.  19th.  1909,  after  having  been  infected  with 
the  Diplodiscus  for  about  nine  weeks.  The  worms  which  were  taken 
from  the  intestines  of  this  tadpole  had  fully  developed  sexual  organs, 
but,  so  far  as  could  be  determined  from  the  examination  of  the  jar, 
no  eggs  had  been  laid,  or  at  least  no  embryos  developed. 

While  the  above  described  experiments  were  in  progress, 
attempts  were  made  to  infect  other  animals.  The  intestines  from 
infected  tadpoles  were  fed  to  a  turtle  {Chrysemys  picta),  to  toads 
{Bufo  lentigwnosus),  and  to  frogs  {Rana  virescens).  Two  weeks  after 
the  third  feeding  of  the  turtle  it  was  killed  and  the  intestines 
examined  for  parasites.  The  only  contents  of  the  digestive  tract 
was  a  dark  mass  in  the  cloaca.  On  microscopic  examination  this 
mass  was  shown  to  be  made  up  of  the  remains  of  the  tadpole 
intestines;  but  no  trace  could  be  found  of  the  worms,  twenty  in 
aU,  which  had  been  fed  with  the  tadpole  intestines. 

The  frogs,  five  in  number,  which  were  used  in  this  experiment, 
were  secured  from  a  spring  which  was  at  least  one  mile  from  the 
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nearest  body  of  water  in  which  Goniobasis  was  known  to  occur. 
Two  of  the  number  were  killed  on  the  day  when  the  others  were 
first  fed,  and  their  intestines  examined  for  the  presence  of  worms. 
No  Trematodes  were  found  in  the  digestive  tract,  nor  in  any  of 
the  other  organs  of  the  body.  The  three  remaining  frogs  were  fed 
with  the  intestines  of  the  infected  tadpoles  from  time  to  time,  just 
as  the  latter  happened  to  die.  One  of  the  frogs  was  killed  a  week 
after  the  first  feeding.  In  its  cloa'ca  were  found  seven  worms. 
A  second  frog  which  had  been  fed  with  the  infected  intestines 
three  times,  was  killed  three  weeks  after  the  last  feeding.  Five 
worms  were  found  in  the  cloaca  and  in  the  lower  part  of  tiie 
intestine  of  this  specimen.  The  third  frog  was  lost  through  its 
jumping  out  of  the  jar  and  drying  up  in  the  bottom  of  the  can  in 
which  the  jar  was  kept  to  exclude  the  light. 

The  number  of  worms  found  in  the  digestive  tract  of  either  of 
the  frogs  fed  with  the  tadpole  intestines  was  considerably  smaUer 
than  the  whole  number  of  worms  contained  in  the  latter  at  the 
time  of  feeding.  In  neither  case  was  the  number  in  the  intestines 
known  with  certainty,  but  in  the  intestines  fed  to  the  first  frog 
twelve  worms  were  counted.  As  the  tadpole  intestines  were  fall  of 
dark  colored  sediment  and  plant  tissues  it  is  probable  that  some  of 
the  worms  were  overlooked  in  making  the  count;  as  proved  to  be 
the  case  in  every  instance  when  the  worms  were  counted  in  the 
intestine,  and  the  latter  then  torn  with  needles  to  allow  the  worms 
to  escape. 

In  discussing  the  transfer  of  the  encysted  cercariae  of  Ampkisto- 
mum  subdavatum  to  the  vertebrate  host,  Loess  says  (1892,  p.  166): 

"Solche  Cysten  sammeln  sich  wfthrend  des  ganzen  Sommers  im 
Bodensatze  der  Gewasser  an  und  werden  von  ihren  Wirthen  haupt- 
sachlich  wfthrend  der  Winterszeit  aufgenommen.  Diese  verbringen, 
wie  bekannt,  die  Fr5sche  im  Schlamme  vergraben;  sie  genieBen 
Schlamm  und  nehmen  dabei  regelmtlfiig  auch  die  Wurmcysten  mit 
auf.  Bei  alien  den  Froschen,  die  ich  im  Winter  und  im  allerersten 
Friihjahre  erhielt,  fand  ich  oft  recht  ansehnliche  Mengen  von 
Schlamm  im  Magen  und  Dai*m  und  in  diesem  bewegten  sich  stet^ 
einige,  oft  aber  20 — 30  ganz  junge  Amphistomen  von  den  Gr58en- 
verhaltnissen  der  Cercarien:  neben  ihnen  waren  zum  Teil  Resteder 
Cysten  zu  sehen.  Auf  Grund  dieser  unzweideutigen  Tatsachen  hin 
habe  ich  es  unterlassen,  besondere  Fiitteruugsversuche  anznstellen. 
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Die  Weiterentwicklung  des  Wurmes  erfolgt,  wenigstens  im  ersten 
Fruhjahr^  ziemlich  langsam." 

Lako  states  that,  in  some  instances  at  least,  the  transfer  of 
the  encysted  cercariae  of  this  form  comes  about  through  the  fact 
that  the  adult  cercariae  encyst  on  the  skin  of  the  Batrachians,  and 
when  this  is  shed,  the  worms  are  taken  into  the  digestive  tract 
along  with  the  old  cuticle  and  then  find  their  way  to  the  cloaca, 
where  the  remainder  of  their  development  takes  place. 

In  the  light  of  the  observations  recorded  above,  it  seems  im- 
probable, to  say  the  least,  that  the  transfer  of  the  encysted  cercariae 
of  Dipiodiscus  temporatus  to  the  vertebrate  host  takes  place  in  a 
similar  manner.  In  both  the  bodies  of  water  where  the  infected 
snails  were  found  in  abundance  there  were  very  few  water  plants 
of  any  kind  floating  on  the  surface.  The  banks,  on  the  other  hand, 
were  covered  with  rocks  which  would  serve  as  a  suitable  place  for 
the  attachment  of  the  cercariae  when  about  to  encyst.  On  the  basis 
of  the  observations  made  in  the  laboratory,  it  would  seem  that  the 
only  way  in  which  the  cysts  would  be  likely  to  reach  the  bottom 
would  be  for  them  to  be  formed  on  water  plants,  which  on  their 
decay  would  set  the  cysts  free  in  the  water. 

Granting  that  the  cercariae  become  encysted  on  the  banks,  or 
on  hard  bodies  floating  in  the  water,  there  are  two  possibilities  for 
their  transfer  to  the  digestive  tract  of  a  Batrachian  where  they 
could  complete  their  development.  They  might  be  taken  up  from 
their  place  of  attachment  by  a  tadpole  while  it  was  browsing  over 
the  rocks  or  the  vegetation  along  the  banks.  In  this  event  it  would 
at  once  be  placed  in  its  natural  environment  where  the  further 
development  might  go  on  to  its  completion.  In  tadpoles  of  Rana 
cate^nana,  which  may  require  one  year  to  reach  the  adult  condition, 
the  worms  might  become  sexually  mature  and  give  off  their  sexual 
products  before  the  time  for  the  metamorphosis  of  the  tadpole. 

In  those  tadpoles  which  undergo  their  metamorphosis  during 
the  same  season  in  which  the  eggs  from  which  they  develop  were 
laid,  the  fundamental  changes  undergone  by  the  digestive  tract  of 
the  tadpole  might  cause  the  voiding  of  the  worms  along  with  the 
old  lining  of  the  gut. 

The  other  alternative  would  be  that  the  cysts  would  be  taken 
up  from  their  attachment  by  some  animal  which  could  not  serve 
for  the  final  host,  in  some  of  whose  tissues  the  worm  would  become 
again  encysted.    This  intermediate  host,  provided  it  was  included 
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in  the  dietary  of  some  Batrachian,  would  serve  as  the  neo 
step  between  the  encysted  worm  and  the  vertebrate  host, 
such  a  cycle  in  mind,  many  of  the  aquatic  forms  taken  in  the  ^ 
where  infected  snails  were  abundant  were  examined  for  the  em 
stage  of  D.  temparatus.    The  only  animal  in  which  cy«ts  oi 
worms  which  might  possibly  be  referred  to  this  species  were 
was  one  of  the  common  "darters",  (Etheostomata  sp.).    These 
fish  feed  continually  among  the  rocks  along  the  banks  of  the 
where  the  infected  snails  abound,  and  can  readily  be  taken  v 
dip  net    Nearly  every  one  examined  contained  many  Trema 
usually  of  several  species.    Some  of  these  worms  were  identi( 
appearence  with  young  specimens  of  D.  temporatus  which  had 
left  the  cyst.    These  small  fish  are  known  to  be  taken  as  fo( 
the  larger  frogs,  so  there  is  thus  shown  a  possible  means  ( 
transfer. 

Another  possible  intermediate  host  would  be  the  small  tac 
which,  after  having  eaten  the  cysts  would  be  in  turn  eaten  1 
adult  frog.  In  this  connection  some  observations  made  by 
CoNKLiN  on  the  encysted  stage  of  Distomum  atriverUre  are  instru 
The  vertebrate  host  of  this  Trematode  is  a  frog,  toad  or  ; 
When  young  tadpoles  were  kept  in  the  jars  in  which  the  enc 
worms  were  abundant  the  latter  were  taken  up  in  large  nui 
by  the  tadpoles.  For  some  reason  none  of  the  young  worms  \ 
came  from  the  cysts  remained  in  the  gut  of  the  tadpoles,  bi 
of  them  made  their  way  from  the  gut  to  some  of  the  other  oi 
of  the  body,  where  they  became  once  more  encysted.  None  o 
organs  of  the  body  were  free  from  the  attacks  of  the  par 
They  were  found  in  the  spinal  canal,  liver,  body  wall  etc. 
of  the  tadpoles  when  sectioned  were  found  to  contain  as  mai 
twelve  encysted  worms,  so  they  would  prove  a  fertile  soun 
infection  if  eaten  by  an  adult  frog,  as  very  oftens  happens  i 
natural  conditions. 

The  tadpoles  used  in  these  experiments  were  the  youi 
Rana  virescens  which  can,  in  the  adult  stage,  serve  as  the  vertel 
host  of  D.  atriventre.  From  this  fact  it  seems  probable  that 
must  have  been  some  reason  connected  with  the  size  of  the  tad 
which  caused  the  worms  to  migrate  from  the  gut  into  the  i 
tissues.  ThLs  occurence  seems  all  the  more  singular  when 
compared  with  the  behavior  of  the  young  worms  of  Diploi 
iemporaim  which  had  been  taken  into  the  digestive  tract  of  tad] 
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The  behavior  of  these  last  mentioned  worms  argues  against  there 
being  any  physiological  diflFerence  between  the  digestive  juices  of 
the  frog  and  tadpble  which  would  account  for  the  migration  and 
encystment  of  the  young  worms  in  Prof  Conklin's  experiments^. 


Part  III. 
Embryologlcal. 

1.  The  origin  of  the  parthenogenetic  eggs. 

The  earliest  papers  dealing  with  this  question,  since  the}'  were 
published  before  it  had  been  definitely  established  that  every  cell 
comes  from  a  preexisting  cell,  are  of  historic  interest  only.  As  late 
as  the  middle  of  the  past  century  Moulinie  (1856)  and  Pagen- 
STECHEB  (1857)  describe  „endogenous  cell  formation"  as  being  the 
mode  of  origin  of  the  germ  cells  in  the  sporocyst  and  redia  of  the 
Malacocotylea. 

Wageneb  (1866)  traced  the  origin  of  the  germ  cells  to  cells 
in  the  body  wall  of  the  sporocyst  which  become  diiferentiated  from 
the  surrounding  cells,  and  finally  take  on  the  characters  of  germ  cells. 

Leuckart  (1882)  concluded,  from  his  studies  of  the  life  history 
of  the  liver  fluke,  that  the  germ  cells  in  the  nurse  generations  may 
be  traced  directly  to  the  egg.  His  idea  is  that  they  are  embryonic 
cells  which  have  not  become  at  all  differentiated  in  the  forruation 
of  the  sporocyst;  but  have  come  over  in  the  body  cavity  of  that 
generation. 

Thomas  (1883),  working  on  the  same  form  which  Leu  chart 
had  studied,  came  to  the  conclusion  that  the  germ  cells  may  be 
formed  either  in  the  manner  described  by  Leuckart,  or  that  then 
may  arise  from  cells  in  the  body  wall. 

Biehbinoer  (1884)  describes  their  origin  in  the  body  wall. 

ScHWARZE  (1886)  supports  the  view  of  Leuckart:  That  the 
germ  cells  may  be  traced  directly  to  the  egg,  without  their  having 
Tmdergone  any  differentiation. 

The  later  workers  on  this  subject:  Loess  (1892),  Eeusb  (1903), 
Haswell  (1904),  Tennent  (1905)  and  Rossbach  (1906)  are  ngveM 
that  the  germ  cells  in  the  nurse  generations  arise  in  the  bod\  walL 

Looss,  however,  apparently  considers  them  to  be  undifferentiated 
cells  which  are  localized  in  a  particular  part  of  the  sporoe^st. 
In  the  summary  of  his  paper  he  says:  „Die  Keimprodukte  iielmien 
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bei  alien  3  Formen  ihre  Entstehung  aus  einem  Eeimlager,  ir 
aus  embryonalen,  bei  der  Organentwicklung  des  Tieres  nicii 
brauchten  Farchangselementen  besteht  (5).  Dieses  Eeimlager 
bei  den  Embryonen  eine  epitheliale  Anskleidnng  der  Leibe 
es  lokalisiert  sich  bei  den  Redien  bis  zar  Bildung  eines  f&rm 
aber  noch  wandstandigen  Keimstockes,  welcher  bei  den  Cei 
als  noch  mehr  individualisiert  and  in  das  Innere  des  Leibes  g 
aufgefafit  werden  darf.** 

In  Diplodisctis  temporatus  the  facts  seem  to  me  to  suppc 
opinion  set  forth  by  Thomas,  namely:  that  the  germ  cells 
sporocyst  may  be  traced  directly  to  the  egg,   or  that  thej 
arise  in  the  body  wall  of  the  sporocyst 

A  comparison  of  Figs.  9,  10,  11,  12  and  13,  w^ch  rej 
sections  through  sporocysts  of  different  ages,  will  show  the  g 
for  this  conclusion.  In  Fig.  9,  which  is  a  section  through  ( 
the  youngest  sporocysts  found,  the  only  cells  present  in  the 
cavity  are  several  eggs  more  than  half  of  which  are  unde 
the  maturation  division.  In  the  wall  of  the  sporocyst  thei 
many  nuclei  in  a  homogeneous  layer  of  cytoplasm. 

In  a  section  through  an  older  sporocyst,  as  is  represen 
Fig.  10,  the  body  cavity  contains  a  considerable  number  of 
practically  all  of  which  are  in  the  same  stage  of  developmen 
the  whole  number  found  in  this  section,  only  one  has  und< 
the  first  segmentation  division,  while  seven  show  a  polar 
attached.  At  this  stage  in  the  development  of  the  sporocy 
internal  layer  of  the  body  wall  is  made  up  of  a  layer  of  cytc 
in  which  there  are  present  a  number  of  nuclei.  This  cytop 
layer  is  of  practically  the  same  thickness  throughout  its  ( 
The  nuclei  are  uniformly  distributed  around  the  whole  circumf 
of  the  body  wall,  and  are  of  practically  the  same  size. 

In  a  still  older  sporocyst  (Fig.  11).  —  the  greater  age  is 
by  the  development  of  the  contained  embryos  —  there  is  sho? 
beginning  of  the  localisation  of  the  cytoplasm  and  nuclei  U 
the  ovary  (Keimlager).  On  one  side  of  the  sporocyst  the  cytop 
layer  of  the  body  wall  still  retains  a  character  similar  to  that 
in  Fig.  10.  On  the  opposite  side,  however,  the  thickness  ( 
layer  has  increased  to  more  than  twice  that  of  the  formei 
In  the  deepest  part  of  the  ovary  each  nucleus  is  surrounded 
definite  mass  of  cytoplasm  which  has  a  sharp  outline:  a  cell 
All  of  these  cells  which  were  cut  in  the  proper  plane  she 
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attachment  to  the  outer  layers  of  the  wall  through  a  more  or  less 
atteimated  strand  of  cytoplasm. 

The  earlier  stages  in  the  formation  of  the  egg  cells  are  shown 
at  the  edges  of  the  ovary  in  the  cytoplasmic  layer  on  either  side 
of  the  sporocyst.  At  these  points,  where  the  thickness  of  the  cyto- 
plasmic layer  is  intermediate  between  that  of  the  ovary  and  that 
of  the  opposite  pole  of  the  sporocyst,  there  is  taking  place  the 
forraation  of  definite  cells,  by  the  ingrowing  of  cell  walls  which 
isolate  a  single  nucleus  with  a  definite  amount  of  cystoplasm.  At 
first  these  walls  usually  extend  entirely  through  the  cytoplasmic 
layer  so  that  the  resulting  cell  is  roughly  cuboid  in  shape.  The 
distal  end  (next  to  the  body  cavity)  soon  becomes  rounded  and 
shrinks  away  from  the  inner  wall  of  the  sporocyst  so  that  the 
resulting  cell  has  the  shape  of  a  half  ellipse.  Further  inward, 
toward  the  deepest  part  of  the  ovary,  the  cells  become  narrower  at 
their  bases  and  consequently  higher. 

In  the  stage  shown  in  Fig.  12  the  process  of  localisation  has 
gone  further.  Most  of  the  nuclei  in  the  cytoplasmic  layer  are  now 
contained  in  that  end  of  the  sporocyst  where  the  cytoplasmic  layer 
is  the  thickest.  Some  fully  formed  cells-(eggs)  one  of  which  has 
already  given  oflF  its  polar  body,  are  being  set  free  from  the  ovary 
into  the  body  cavity;  which  contains  embryos  in  two  quite  distinct 
stages  of  development. 

In  the  fully  developed  sporocyst  the  ovary  has  the  appearance 
which  is  shown  in  Fig.  13.  Here  the  cytoplasmic  layer  about  the 
greater  part  of  the  body  cavity  is  very  thin  and  contains  only  a 
few  scattered  nuclei  The  ovary,  on  the  other  hand,  is  proportio- 
nately very  deep.  It  is  made  up  of  cells  each  of  which  has  its 
nucleus  at  the  distal  end.  The  oldest,  tallest,  cells  reach  nearly  to 
the  surface  of  the  ovary  and  retain  their  connection  with  the  inner 
layer  of  the  body  wall  through  a  very  thin  strand  of  cytoplasm. 
In  the  interstices  between  the  bases  of  the  taller  cells  there  are 
other  cells  which  extend  only  a  short  distance  from  the  muscular 
layers  of  the  body  wall.  These  last  mentioned  cells  are  attached 
by  comparatively  broad  bases  so  that  they  are  nearly  hemispherical 
in  shape.  They  undoubtedly  represent  earlier  stages  in  the  deve- 
lopment of  the  eggs,  comparable  to  those  found  at  the  borders  of 
the  ovary  in  the  stage  represented  in  Fig.  11. 

The  figure  given  by  Haswell  (1903)  of  the  ovary  of  Echinostih 
wwn  qj,  is  very  similar  so  that  found  in  Biplodiscm  temporatus  ] 
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although  in  his  form  the  germ  cells  are  more  closely  crow< 
together  and  are  more  regular  in  form ,  resembling  a  closely  pacl 
mass  of  epithelial  cells. 

When  the  conditions  found  in  a  young  sporocyst  (Figs.  9  2 
10)  are  compared  with  those  present  in  older  ones  (Fig&  11  and 
it  becomes  at  once  apparent  that  there  are  two  definite  „brocw 
of  embryos  (germ  balls)  formed  inside  the  nurse  generation,  Tl 
the  first  lot  of  eggs  originated  from  cells  which  have  come  over 
the  embryonic  development  without  having  been  attached  to  1 
body  wall  seems  to  me  by  far  the  more  probable  view. 

As  shown  in  Fig.  10.  there  are  no  definite  cells  in  the  cj 
plasmic  layer  of  the  body  wall  of  the  sporocyst  at  this  sta 
Therefore  to  suppose  that  the  eggs  present  in  the  body  cavity 
that  stage  had  arisen  in  the  wall  would  necessitate  the  inferei 
that  cells  had  been  formed  at  some  places  in  the  wall  and  set  t 
from  it  before  any  regonizable  activities  in  the  way  of  cell  diffen 
tation  had  begun  over  the  remainder  of  its  area. 

Another  diiference  is  shown  in  comparing  Figs.  9  and  12. 
the  younger  sporocyst  many  of  the  eggs  in  the  body  cavity  j 
undergoing  the  maturation  division.  In  the  older  sporocyst  one 
the  eggs,  still  attached  to  the  wall  of  the  ovary,  has  already  fom 
the  polar  body.  The  study  of  other  similar  instances  shows  that 
the  older  sporocysts  maturation  commonly  takes  place  before 
eggs  are  set  free  from  the  ovary. 

As  has  been  pointed  out  by  Korschelt  &  Heider,  in  th 
Text  Book,  there  is  really  no  fundamental  diflference  in  the  i 
cells  whichever  may  have  been  the  mode  of  their  origin.  The  wl 
question  is  in  reality  one  which  concerns  the  location,  and  not 
all  the  nature,  of  the  cells  under  discussion. 

Eeuss  (1903),  Tennent  (1905)  and  Rossbach  (1906)  figure  di 
ding  germ  cells  still  enclosed  in  the  body  wall,  although  Tenki 
states  that  this  is  of  rather  uncommon  occurence  in  Bucepha 
He  says,  however,  that  the  cells  which  he  interprets  as  polar  bod 
are  usually  given  off  before  the  germ  cells  are  set  free  from 
"Keimlager".  In  Diplodiscus  I  have  never  found  a  single  instai 
where  the  eggs  had  begun  to  segment  before  they  were  free  in 
body  cavity. 

Since  the  so-called  „germ  cells"  in  the  nurse  generations  of  1 
Malacocotylea  prove  to  be  parthenogenetic  eggs,  the  "Keimlag 
from  which  they  arise  must  be  an  ovary,  and  on  this  groanc 
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jomparison  with  the  development  of  the  eggs  in  the  hermaphro- 
litic  sexual  generation  will  be  of  interest. 

ScHUBMANN  (1905)  in  his  study  on  the  oogenesis  of  Fasciola 
\epatica  finds  that  the  oocytes  become  separated  from  the  walls  of 
the  ovarium  over  a  greater  part  of  their  surface,  but  that  they 
remain  for  along  time  connected  with  the  wall  through  a  nan*ow 
rtrand  of  cytoplasm.  His  figg.  2,  3,  4,  and  12,  tab.  34,  represent  a 
conditions  such  as  is  commonly  found  in  the  ovary  of  the  sporocysts 
)f  Diplodiscus:  as  is  shown  in  Fig.  13.  Concerning  the  function  of 
this  cytoplasmic  connection  he  says:  '^Ahnlich  wie  bei  Ascaris 
niegalocephala,  glaube  ich,  dafi  auch  bei  Distomum  hepaticum  der  Ei- 
itiel  die  Hauptaufgabe  hat,  dem  wachsenden  Ei  Nahrung  zuzufiihren. 
Diese  Vermutung  glaube  ich  stiitzen  zu  konnen  durch  die  Tatsache, 
laB  ich  im  Eistiel  stets  dunkle,  k5mige,  unregelm^fiige  Partikel  sah, 
lie  sich  dort,  wo  der  Stiel  in  die  Oocyte  ubergeht,  besonders  zahl- 
reich  finden.  Die  Partikel  sind  der  Eizelle  durch  den  Stiel  zu- 
jefuhrte  Nahrungsmassen.  In  den  figg.  2,  3,  4  sieht  man  deutlich, 
irie  diese  dunkler  gefarbten  Korperchen  in  die  Zelle  hineinriicken, 
am  von  dieser  als  Nahrung  aufgebraucht  zu  werden." 

Kerbert  (1881)  describes  the  same  appearence  of  the  oocytes 
in  Distomum  westermanni,  but  gave  to  it  a  very  different  inter- 
pretation. He  considered  the  pedicle  to  be  a  long  thin  amoeboid 
process  of  the  egg  cell.  He  makes  no  mention  of  any  special  func- 
tion for  this  part  of  the  cell  and  apparently  considered  its  relation 
to  the  wall  of  the  ovarium  to  be  simply  contact  instead  of  cyto- 
plasmic continuity. 

The  Maturation  of  the  Parthenogenetic  Eggs. 

Gbobben  (1882),  Leuckabt  (1882)  and  Schwabzb  (1886)  held 
that  the  germ  cells  within  the  nurse  generations  of  the  Malaco- 
cotylea  were  true  parthenogenetic  eggs,  and  that  consequently  the 
life  cycle  was  heterogenesis. 

BiEHBiNGEB  (1884)  Characterized  the  development  as  "internal 
budding".  Schauinsland  (1883)  described  the  developmental  cycle  as 
a  true  alternation  of  generations,  to  which  he  gave  the  special  name 
Alloiogenesis. 

Looss  (1892)  characterized  the  development  as  a  metamorphosis, 
he  says:  "Die  Entwicklung  aller  Formen  kann  ohne  Zwang  auf- 
ge&6t  werden  als  eine  Metamorphose,  welche  auf  mehrere  Genera- 
tionen  sich  verteilt  (Sars,  Leuckabt).    Der  Annahme  einer  Partheno- 
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genesis  scheint  mir  der  Umstand  entgegen  zu  stehen,  daB  aus  d 
Keirastocke  nicht  nur  Eizellen,  sondern  auch  andere  Elemente  (Wai 
zellen)  gebildet  werden." 

None  of  these  investigators  gave  any  attention  to  the  questic 
of  the  formation  of  polar  bodies.  Their  arguments  for  or  against 
parthenogenetic  development  of  the  germ  cells  are  purely  theoretic 

In  recent  years  a  number  of  papers  have  appeared  vi^hich  d( 
with  the  question  of  the  character  of  the  development  of  the  gei 
cells  in  the  nurse  generations,  although  none  of  them  have  be 
strictly  cytological  in  character. 

CoE  (1896)  in  studying  Fasciola  {Distomwn)  hepatica,  —  the  foi 
on  which  Leuckart  had  based  his  conclusions  concerning  parthei 
genesis  in  the  Malacocotylea  —  was  unable  to  find  any  maturati 
divisions  or  polar  bodies.  He  states,  however,  that  the  absence 
the  formation  of  a  polar  body  i.  e.  the  division  of  a  germ  cell  in 
two  unequal  cells  only  one  of  which  develops  further,  does  n 
necessarily  weigh  against  the  „Einatur"  of  the  germ  cell.  I 
would  trace  back  the  maturation  process  into  the  earlier  history 
the  germ  cells  where  at  some  definite  division  a  parent  cell  divid 
into  two  cells,  each  of  which  is  a  definitive  egg.  He  compares  th 
process  to  the  development  of  spermatozoa,  where  all  of  the  ultima 
cells  become  of  the  same  size  and  character.  This  conclusion  ha 
of  course,  no  observations  for  its  support,  and  besides  it  is  oppose 
to  all  the  known  facts  of  oogenesis. 

Eeuss  (1903)  concluded  as  the  result  of  his  studies  on  Di^omu 
duplicatum,  that  there  was  a  true  maturation  of  the  germ  eel 
within  the  sporocyst  of  this  species.  His  evidence  was,  howeve 
very  fragmentary,  consisting  only  in  the  fact  that  he  found  sms 
cells  with  coarsely  granular,  apparently  degerating,  nuclei  attache 
to  the  larger  germ  cells,  before  these  began  to  segment.  He  figun 
(fig.  12  and  13)  what  he  considers  to  be  a  maturation  divisio 
The  only  evidence  in  favor  of  this  conclusion  is,  however,  that  thei 
is  no  small  granular  nucleus  attached  to  the  germ  cell  in  which  tl 
spindle  occurs.  This  fact  appears  to  be  for  him  sufficient  evideni 
that  the  result  of  the  mitosis  figured  would  have  been  the  cuttir 
ott"  of  a  polar  body  —  (one  of  the  coarsely  granular  nuclei)  —  fro 
the  large  germ  cell. 

Reuss  figures  three  polar  bodies  as  being  the  number  usual! 
found.  He  states  that  they  persist  for  a  long  time  attached  to  tl 
egg;   and  it  would  seem  from   his  figures  of  some  of  the  later  se| 


The  life  historj  of  Diplodlscus  temporatns  Stafford. 


623 


mentation  stages  that  lie  had  coimted  the  so-called  "polar  bodies" 
as  segmentation  cells, 

Haswkll  (1903)  noted  the  same  sort  of  cells,  '^with  deeply 
staining"  homogeneous  niiclei^\  lying  near  the  ovary  "(Keimlager)  in 
the  body  cavity  of  the  sporocyst  of  Erkinosiomum  sp.  He  says  in 
regard  to  these  cells:  "If  they  are  not  to  be  regarded  as  of  the 
nature  of  polar  bodies  it  seems  difficult  to  account  for  tliem'\ 

Tennent  (1906)j  in  fiescribing  the  development  of  the  germ  cells 
in  Bucephalus  says:  ''The  first  appearence  of  activity  in  the  germ 
cell  itself  is  tlie  cutting  off  of  a  small  cell  (fig.  15,  b.)  (As  has 
been  already  noted  this  may  take  place  in  the  wall.)  This  cell 
differs  in  appearence  tVom  the  much  larger  germ  cell  in  that  its 
nuclear  contents  are  much  more  coai^ely  granular.  These  contents 
in  a  later  stage  are  seen  gathered  together  into  two  masses,  the 
larger  nucleus  of  tlie  germ  cell  having  in  the  mean  time  moved  to 
the  opposite  periphery  of  the  cell.  In  stages  which  I  believe  to  be 
still  older,  a  second  cell  has  made  its  appearence^  and"  still  later 
there  are  three,  two  of  which  seem  to  be  the  result  of  the  division 
of  the  first  cell  (fig.  15,  c.).'' 

EossBACH  (19U6)  points  out  the  resemblance  of  the  so-called 
polar  bodies  of  Rkitss  to  the  very  young  germ  cells.  He  states  that 
he  has  never  seen  the  formation  of  a  polar  body  in  any  of  the 
material  which  he  has  studied,  and  expresses  a  doubt  as  to  the 
occurence  of  this  phenomona  in  any  of  the  eggs  (germ  cells)  arising 
in  the  nurse  generations  of  Trematodes.  He  admits,  however  that 
there  is  a  possibility  that  maturation  of  the  germ  cells  may  occur. 
^Obwohl  es  mir,  gleich  wie  ('ok  am  Miracidium.  nkht  geglUckt  ist, 
bei  Sporocysten  und  Kedien  Kichtungsspindeln  festzustellen,  so  will 
ich  damit  jedoch  nicht  behaupten.  daB  eine  Reifung  der  Keimzellen 
nun  auch  ausgeschlossen  sei.  Die  Keimzellen  haben  ja  ohne  weiteres 
eine  groBe  Ahnlichkeit  mit  Eizellen,  neuerdings  sind  auch  solche 
Reifungserscheinungen  von  deo  Keimzellen  der  Dicyemiden,  w^o  die 
Verhaitnisse  sehr  ahnlich  liegen,  durcb  Haetmank  bekannt  geworden. 
Alles  das  spricht  dafiir,  da6  vielleicht  aach  die  Keimzellen  der 
Ammen  der  digenetischen  Trematoden  eine  solche  vor  ihrer  Furchung 
durchzumachen  haben;  wenn  es  mir  selbst  auch  nicht  gelang,  eine 
solche  nachzuweisen,  so  mogen  andere  Forscher  darin  vielleicht 
glucklicher  sein!  .  .  .  Solange  nicht  gezeigt  wird,  dalJ  diese  Zellen 
aus  der  Keimzelle  vermittels  einer  Keifungsspindel  hervorgehenj  ist 
es  mir  unm5glich  die  Rtuss'sche  AulYassung  anzuerkennen/' 
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There  are  often  found,  according  to  Rossbach,  germ  cells  still 
within  the  keimlager  near  which  are  situated  a  number  of  smaller 
cells  with  coarsely  granular  nuclear  contents.  These  smaller  celk 
are  said  by  him  to  be  set  free  into  the  body  cavity  of  the  sporocyst 
along  with  the  germ  cells  with  which  they  remain  in  contact 
These  are,  he  says,  the  same  sort  of  cells  as  those  which  have  been 
described  by  Reuss  as  having  arisen  from  the  germ  cells  by  matu- 
ration divisions. 

As  regards  the  nature  of  the  development  of  the  germ  cells, 
RossBACH  supports  and  elaborates  the  view  of  Coe,  that  the  formatioD 
of  a  polar  body  is  not  of  necessity  the  criterion  for  determining  the 
"Einatur"  of  the  germ  cells  in  the  nurse  generations  of  the  Malacocotylea. 

He  would,  with  Coe,  trace  back  the  maturation  („ursprungliche 
Richtungsteilung")  to  the  division  of  a  primitive  germ  cell  into  two 
functional  egg  cells,  each  of  which  would  on  its  division  give  rise 
to  a  germ  ball. 

In  order  to  provide  a  basis  for  the  comparison  of  the  details 
of  the  maturation  division  it  has  seemed  advisable  to  describe  the 
process  in  a  typical  cell  of  a  germ  ball.  In  any  resting  cell  tiie 
nucleus  is  comparatively  very  large  and  is  usually  centrally  placed 
in  the  cell  (Fig.  14).  In  all  stages,  except  in  the  egg  and  in  the 
first  two  or  three  divisions  in  the  formation  of  the  embryo,  the  cell 
walls  are  rather  indistinct,  and  often  cannot  be  made  out  at  afl. 

All  the  nuclear  divisions,  both  those  in  maturation  and  in  the 
segmentation  are  entirely  intranuclear.  In  no  stage  in  mitosis,  so 
far  as  I  have  been  able  to  make  out,  is  there  an  opening  of  appre- 
ciable size  between  the  interior  of  the  nucleus  and  the  cytoplasm 
of  the  cell  body. 

Within  the  nucleus  practically  all  of  the  chromatin  is  gathered 
into  one  (sometimes  two)  caryosomes.  These  structures  ai-e  surrounded 
by  a  mass  of  less  densely  staining  material  of  which  narrow  strands 
stretch  out  for  some  distance  toward  the  periphery  of  the  nuclear 
membrane.  The  remainder  of  the  contents  of  the  nucleus  are  quite 
homogeneous  and  stain  very  lightly.  The  caryosome  is  almost  always 
situated  a  little  excentrically  in  the  nucleus,  but  there  seems  to  be 
no  constant  relation  between  its  position  and  any  other  factor  such 
as  the  cleavage  planes,  shape  of  the  nucleus,  etc. 

As  the  mitosis  is  intranuclear  I  have  given  considerable  time 
to  searching  for  the  centrosomes  in  the  resting  cells.  In  the  telo- 
phase of  mitosis  the  centrosomes  for  so  long  as  they  remain  cleari/ 


I 

I 


The  life  history  of  Diplodiscns  temporatus  Stafford. 


625 


distinguishable  are  situated  near  to  the  mass  of  chromosomes  which 
are  fusing  to  form  the  caryosome.  In  the  latest  telophase,  after  the 
caryosome  has  become  a  sharply  marked  out  mass  and  is  surrounded 
by  the  layer  of  less  densely  staining  material,  the  centrosomes  can 
no  longer  be  distinguished.  The  most  careful  study  has  failed  to 
show  whether  the  centrosome  in  the  resting  stage  is  situated  within 
the  darkly  staining  material  about  the  caryosome,  or  whether  it 
lies  within  an  indentation  of  the  caryosome  itself  so  that  it  would 
be  within  the  circumference  of  the  latter  body.  The  centrosomes 
first  become  apparent  in  the  division  of  a  nucleus  at  a  stage  when 
the  spireme  formation  is  well  advanced.  At  this  time  there  are  two 
centrosomes  and  a  well  developed  spindle  between  them.  All  of  the 
earlier  stages  in  the  development  of  the  achromatic  figure  are  con- 
cealed within  the  caryosome,  or  the  darkly  staining  mass  about  it. 

The  Formation  of  the  Spireme. 

The  nuclei  in  the  following  series  of  figures  were  drawn  from 
different  embryos,  which  accouts  for  the  diiferences  in  their  sizes.  The 
resting  c^lls,  as  has  been  previously  described,  have  the  appearence 
shown  in  Fig.  14.  The  first  stage  in  the  prophase  of  mitosis  shows  the 
beginning  of  an  increase  in  the  size  of  the  caryosome  at  the  expense 
of  the  nucleoplasm,  (Fig.  15).  As  the  nucleoplasm  is  taken  up  by 
the  caryosome  there  become  apparent  a  number  of  threads,  (linin?) 
which  connect  the  central  mass  with  the  nuclear  membrane,  Between 
these  strands  there  are  left  empty  spaces,  (Figs.  16  and  17),  so  that 
the  central  mass  appears  to  be  suspended  by  threads  from  the 
nuclear  wall. 

In  the  formation  of  the  "suspensory  threads"  it  can  be  deter- 
mined that  each  one  is  double,  having  been  formed  by  the  apposition 
of  the  outer  walls  of  an  area  of  nucleoplasm,  (Fig.  15).  In  early 
prophase  stages  the  contents  of  the  nucleus,  outside  of  the  caryosome, 
appears  to  be  marked  off  into  sectors  by  denser  areas  which  later 
go  to  form  the  "suspensory  strands".  In  the  resting  nucleus,  however, 
I  have  never  been  able  to  distinguish  any  differentation  in.  the 
nucleoplasm  which  could  be  interpreted  as  marking  out  definite  areas. 

At  a  stage  when  the  greater  part  of  the  contents  of  the  nucleus 
has  been  taken  up  by  the  caryosome,  (Fig.  16),  the  latter  body  has 
lost  its  intense  staining  reaction  and  now  has  a  uniform  homogeneous 
structure,  and  stains  a  comparatively  light  color. 

The  next  stage  in  the  formation  of  the  spireme  is  marked  by 
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the  appearance  of  rather  fine,  densely  staining,  granules  which  a 
scattered  throughout  the  "central  mass".  (Fig.  17).  These  granul 
increase  in  size,  (Fig.  18),  until  they  fill  the  central  mass.  Whe 
the  granules  come  in  contact  they  fuse  with  one  another,  to  foi 
a  continuous  thread,  (Figs.  18,  19  and  20).  When  they  first  becoi 
arranged  to  form  the  spireme  thread  the  latter  lies  coiled  up  witl 
the  central  mass,  which  has  not  as  yet  increased  in  size  since  t 
time  of  the  condensation  of  the  contents  of  the  nucleus. 

When  the  spireme  becomes  definitely  established  as  a  thvei 
there  ensues  a  period  of  rearrangement  of  the  nuclear  contents.  T 
spireme  thread  grows  at  first  faster  than  the  diffusion  of  the  "centi 
mass"  takes  place  so  that  at  a  number  of  points  the  chromatic  thre 
forms  protuberances  on  the  surface  of  the  latter,  (Fig.  19).  In  lat 
stages  the  rearrangement  of  the  less  chromatic  part  of  the  nucle 
contents  goes  ahead  of  the  growth  of  the  spireme  thread,  as  shov 
in  Fig.  20.  This  rearrangement  of  the  nucleoplasm  follows  apparent 
the  same  lines,  traversed  in  an  opposite  direction,  when  it  was  tab 
up  by  the  caryosome.  Each  "suspensory  strand"  becomes  separate 
into  its  two  component  parts,  (Figs.  18  and  19),  and  these  wal 
become  further  and  further  separated  with  the  expansion  of  tl 
"central  mass".  In  a  stage  as  shown  in  Fig.  20,  the  nuclear  conten 
have  become  extended  to  fill  the  entire  cavity  inside  the  nucle 
membrane,  while  there  is  yet  a  more  darkly  staining  area  abo 
the  spireme  thread.  In  later  stages  when  the  chromosomes  ha^ 
become  differentiated,  and  are  being  arranged  to  form  the  equatori 
plate,  the  whole  of  the  nucleoplasm  has  a  uniformly  light  stainii 
reaction. 

The  spireme  thread  in  its  later  growth  comes  to  fill  the  enti 
nucleus  (Fig.  23).  Sometimes  before  the  redistribution  of  tl 
nucleoplasm  is  completed,  the  spireme  thread  becomes  constricted ; 
a  number  of  points  so  that  it  appears  like  a  chain  of  very  loi 
beads.  The  characteristic  shape  of  the  component  granules  (Fig 
24  and  25)  serves  to  distinguish  such  a  stage  from  one  in  whi( 
the  spireme  thread  is  being  formed  by  the  fusion  of  the  granul 
as  in  Fig.  17. 

The  constrictions  separating  the  chromosomes  become  deep 
until  the  latter  are  sharply  marked  off  from  one  another,  (Fig.  2^ 
Later  the  chromosomes  become  separated  from  one  another  by 
little  distance,  but  for  some  time  they  remain  connected  together  1 
thin  strands  of  achromatic  material  (Fig.  25). 
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In  a  side  view  of  a  nucleus  which  seems  to  be  in  a  stage 
slightly  earlier  than  the  last  figured,  the  chromosomes  appear  massed 
together  while  they  are  evidently  being  arranged  to  form  the 
equatorial  plate.  In  the  metaphase  the  chromosomes  have  lost  their 
connecting  fibres,  so  that  each  one  is  distinct  from  all  the  others 
(Fig.  26). 

Fig.  27  and  28  represent  later  stages  in  the  formation  of  the 
chromosomes  and  their  arrangement  about  the  middle  of  the  spindle 
to  form  the  equatorial  plate.  In  these  figures  it  will  be  seen  that 
the  centrosomes  are  very  prominent.  They  are  comparatively  large 
and  stain,  with  the  haematoxylin ,  practically  as  deeply  as  the 
chromosomes. 

In  Fig.  26,  which  represents  a  section  through  the  equatorial 
plate  of  a  nucleus  in  the  metaphase  of  mitosis,  the  chromosomes  are 
seen  to  be  arranged  throughout  the  greater  part  of  the  area  of  the 
nacleus.  In  other  sections  they  were  found  in  a  ring  about  the 
periphery  of  the  nucleus,  so  there  is  no  constancy  in  their 
arrangement. 

In  such  a  section,  at  right  angles  to  the  spindle,  the  chromo- 
somes; are  usually  somewhat  dumb  bell-shaped,  and  of  practically 
equal  size.  In  all  cases  where  the  section  is  cut  in  such  a  manner 
as  to  show  the  entire  number  of  chromosomes,  there  are  found  to 
be  sixteen.  In  especially  favorable  side  views  of  the  mitotic  figure, 
bef[>]e  the  splitting  of  the  chromosomes,  this  count  can  be  verified 
fFig.  28). 

In  side  views  the  shape  of  the  chromosomes  is  elliptical,  their 
diam^^ter  being  about  one  half  their  length.  At  no  time  in  the 
mitosis  do  the  chromosomes  assume  the  long  filamentous  shape  such 
as  has  been  figured  by  Goldschmidt  (1905)  for  the  chromosomes 
in  the  egg  from  the  hermaphroditic  generation  of  one  of  the 
Heterocotylea  (Polystomum). 

In  the  figure  last  mentioned,  as  well  as  in  all  figures  of  side 
views  of  the  mitotic  figure,  the  prominence  of  the  achromatic  figure 
is  well  shown.  In  reality  the  linin  fibres  are  much  stouter  than 
they  are  shown  in  any  of  the  figures.  They  are  represented  by 
thin  lines  only  on  account  of  the  method  by  which  the  drawings 
were  made.  If  they  had  been  drawn  to  scale  they  would,  in  a 
black  and  white  figure,  be  nearly  as  prominent  as  the  chromosomes. 
Each  of  the  spindle  fibres  is  made  up  of  a  number  of  elements. 
There  were  most  commonly  four  of  these  elements  in  each  fibre. 
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To  give  an  idea  of  their  diameter  it  may  be  said  that  in  an3- 
each  fibre  was  of  about  the  same  diameter  as  the  centrosome 
the  same  nucleus. 

In  the  anaphase  of  the  division  the  chromosomes  are  dn 
apart,  from  the  equatorial  plate,  each  daughter  plate  converg 
toward  the  centrosome  at  the  corresponding  side  of  the  nucleus, 
the  beginning  of  this  process  the  nucleus  still  retains  its  ne; 
spherical  shape;  but  in  later  stages,  when  the  chromosomes  h 
been  drawn  up  close  to  the  centrosomes,  the  outline  of  the  nuc 
becomes  elliptical.  The  long  axis  of  the  ellipse  corresponds  with  i 
of  the  mitotic  figure. 

At  about  this  stage  (when  the  daughter  chromosomes 
gathered  in  a  mass  near  the  centrosomes,  and  those  in  the  ce: 
of  the  mass  have  begun  to  lose  their  identity)  there  is  the  begini 
of  a  constriction  about  the  middle  of  the  nucleus.  This  constric 
seems  to  take  place  rather  slowly,  to  judge  from  the  correla 
between  the  stages  in  the  constriction  of  the  nucleus  and 
condition  of  the  mass  of  daughter  chromosomes  found  in  each  of  its  e 

On  one  occasion  a  division  was  observed  to  take  place 
living  sporocyst  which  I  was  studying.  When  this  nucleus 
first  observed  (it  is  impossible  to  state  with  certainty  whethe 
not  it  was  a  germ  cell,  although  its  location  at  the  broad  en 
the  sporocyst  as  well  as  its  large  size  would  make  this  infer 
seem  probable)  it  was  spherical  in  shape,  and  differed  in 
appreciable  respect  from  the  nuclei  surrounding  it.  When  not 
again  it  had  become  considerably  elongated  and  there  was  a  si 
constriction  about  its  middle  part.  For  the  remainder  of  the  i 
until  the  complete  separation  of  the  daughter  nuclei,  this  nuc 
was  constantly  under  observation.  My  notes  show  that  from 
time  when  it  was  first  noticed  that  this  nucleus  was  different  1 
the  others,  until  the  time  when  the  daughter  nuclei  had  sepan 
a  period  of  twenty  minutes  had  elapsed. 

As  seen  under  the  comparatively  low  magnification   used, 
that  could  be  observed  was  that  the  constriction  became  gradi 
deeper  and  deeper  until  finally  the  nucleus  became  separated 
two  parts.    The  whole  cycle  of  events  resembled  an  amitotic  divi 
which,  indeed,  at  the  time  I  considered  it  to  be. 

The  study  of  sections  of  preserved  material  has  shown,  how( 
that  the  facts  above  recorded  are  of  normal  occurence  during 
mitosis  in  this  trematode. 
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The  constriction  about  the  middle  of  the  nucleus  becomes  deeper 
and  deeper  involving,  apparently,  only  a  short  section  of  the  nuclear 
membrane.  In  the  last  stages  of  the  separation  of  the  daughter 
nuclei  they  are  connected  only  by  a  narrow  strand  of  the  membrane, 
and  each  half  is  nearly  spherical  in  shape.  When  the  two  sides  of 
the  nuclear  membrane  come  together,  at  the  end  of  the  period  of 
constriction,  they  fuse  and  the  connecting  strand  of  tissue  is  broken. 
At  no  time,  so  far  as  I  have  been  able  to  determine,  is  there 
an  open  communication  of  any  appreciable  size  between  the  cytoplasm 
of  the  cell  body  and  the  interior  of  the  nucleus. 

After  the  daughter  nuclei  have  separated  from  one  another 
they  move  to  opposite  ends  of  the  cell  and  then  the  cytoplasm  of 
the  body  of  the  parent  cell  becomes  separated  into  two  parts  by 
the  ingrowth  of  a  constriction  of  the  cell  wall. 

Within  the  daughter  nuclei  the  chromosomes  continue  to  fuse 
into  a  mass  until  all  of  them  have  lost  their  individuality  and  they 
form  a  body  with  a  regular  outline,  which  is  the  caryosome.  The 
less  densely  staining  material  becomes  localized  about  the  caryosome, 
and  we  have  again  a  typical  resting  nucleus  of  a  cell  of  a  germ  ball. 
The  striking  similarity  between  the  late  telophase  in  the 
mitosis  of  Diplodiscus  and  a  typical  amitotic  division  suggests  a 
possible  explanation  of  the  results  which  have  been  obtained  by 
some  of  the  investigators  of  cell  division  in  Cestodes  and  Trematodes. 
In  a  stage  such  as  is  shown  in  Fig.  30,  and  as  would  appear  in 
all  later  stages  of  division,  we  have  an  appearence  which  might 
easily  be  interpreted  as  a  true  amitotic  division,  since  practically 
all  of  the  evidences  of  mitosis  have  dissappeared.  The  later  telophase 
would  present  conditions  showing  all  of  the  usual  stages  of  amitosis, 
such  as  have  been  figured  by  Child  (1905)  for  the  various  tissues 
of  Moniejsna  expansa. 

In  all  of  my  preparations  of  Diplodiscus,  while  there  have  been 
many  instances  of  what  at  first  sight  seemed  to  be  amitosis,  a 
careful  study  has  shown  that  there  would  invariably  be  some  of 
the  characteristics  of  mitosis  by  which  it  could  be  definitely  deter- 
mined that  the  division  of  the  nucleus  under  observation  had  taken 
place  by  the  usual  method  of  mitosis  as  previously  described. 

The  maturation  division. 

The  maturation  division  in  the  parthenogenetic  eggs  diflfers  in 
several  respects  from  a  typical  segmentation  division,  as  above  described. 
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The  resting  nucleus  in  the  oocyte  is  similar  to  that  in  one 
the  segmentation  cells.  In  the  maturation  stages,  however,  e\ 
before  the  formation  of  the  equatorial  plate,  the  nucleus  be^oi 
elongated  in  a  direction  corresponding  to  the  long  axis  of  the  e 
In  every  observed  instance  where  the  maturation  division  \ 
taking  place,  one  end  of  the  nucleus  was  close  to  the  wall  of 
cell,  and,  indeed,  usually  in  contact  with  it.  In  the  eggs  s 
attached  to  the  ovary  the  nucleus  is  apposed  to  the  cell  wall 
the  broad,  distal,  end  of  the  egg.  In  those  eggs  in  the  yoi 
sporocyst  which  were  undergoing  their  maturation  while  free  in  i 
body  cavity,  there  was,  of  coui-se,  nothing  by  which  any  defin 
orientation  could  be  determined.  In  all  cases,  however  the  shs 
of  the  egg  was  elliptical  instead  of  nearly  spherical  as  in  1 
segmentation  cells. 

The  formation  of  the  spireme  for  the  maturation  division  diffi 
very  markedly  in  one  respect  from  the  same  process  in  one  of  t 
segmentation  nuclei.  In  the  maturation  division  I  have  never  foa 
a  stage  corresponding  to  that  in  the  segmentation  division,  wh( 
the  greater  part  of  the  contents  of  the  nucleus  are  gathered 
into  a  single  central  mass  which  is  "suspended"  from  the  nucle 
membrane. 

In  the  maturation  division,  on  the  other  hand,  the  caryosoE 
although  it  increases  slightly  in  size,  never  becomes  a  lighi 
staining  mass.  While  granules  can  be  recognized  in  the  caryosoi 
after  it  has  reached  its  greatest  size  for  this  division,  they  are  fn 
the  first,  larger  and  less  distinct  than  in  the  segmentation  nucle 
They  immediately  fuse  to  form  the  spireme  thread,  which  lies 
the  densely  staining  mass  of  nucleoplasm,  that  formerly  surround 
the  caryosome. 

On  the  growth  of  the  spireme  this  densely  staining  area  increas 
in  size,  and  becomes  lighter  in  color  until  it  is  finally  indistingais 
able  from  the  remainder  of  the  nucleoplasm. 

The  fully  developed  spireme  in  the  maturation  division  occupi 
a  smaller  portion  of  the  nucleus  than  does  the  spireme  in  t 
segmentation  divisions.  It  is  always  confined  to  the  portion  of  t 
nucleus  nearest  the  cell  wall  of  the  egg  (Fig.  32).  The  chromosom 
are  formed  from  the  spireme  in  the  manner  already  described  1 
the  segmentation  divisions  (Fig.  33). 

In  Fig.  36  and  37,  which  are  drawings  from  eggs  undergoii 
their   maturation   free   in   the   body    cavity   of  the   sporocyst  tl 
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mitotic  figure  shows  several  points  of  diflference  from  a  common 
segmentation  mitosis.  In  some  instances  (Fig.  37)  the  spindle  extends 
through  nearly  the  entire  length  of  the  nucleus.  In  most  instances, 
ho\\v\  er,  the  mitotic  figure  occupies  only  a  comparatively  small 
part  of  the  nucleus  (Fig.  36). 

The  chromosomes  in  the  maturation  division  are  very  different 
in  appearence  from  those  seen  in  the  segmentation  stages.  On 
comparing  Fig.  35,  where  the  chromosomes  are  arranged  in  an 
equatorial  plate  for  the  maturation  division,  with  Fig.  45,  a  section 
through  the  plate  of  the  first  segmentation  division,  the  difference 
in  the  size  and  shape  of  the  two  sorts  of  chromosomes  is  strikingly 
shown.  In  any  of  the  maturation  divisions  the  size  of  the  chromosomes 
is  scarcely  more  than  one  half  that  of  those  present  in  a  segmen- 
tation division.  It  should,  however,  be  pointed  out,  when  such  a 
comparison  is  made,  that  in  segmentation  mitoses  there  are  great 
differences  in  the  size,  and  to  a  lesser  extent  in  the  shape,  in  the 
chromosomes  found  in  different  nuclei,  even  those  within  the  same 
germ  ball. 

la  the  shape  of  the  chromosomes  during  maturation  there  is  as 
striking  a  difference  as  was  noted  in  their  size.  In  a  polar  view 
of  the  equatorial  plate  of  a  maturation  mitosis  (Fig.  35),  the 
chromosomes  are  nearly  circular  in  outline.  In  a  side  view  of  the 
spindle  (Fig.  34),  they  are  somewhat  elongated  in  the  plane  of  tlie 
plate;  but  this  elongation  is  very  slight  when  compared  with  the 
chromosomes  in  a  segmentation  mitosis  as  is  shown  in  Figs.  2i\ 
and  45. 

The  achromatic  pait  of  the  mitotic  figure  is  made  up  of  finer 
fibres  in  the  maturation  than  in  the  segmentation  division.  In  some 
efgs  it  can  be  only  imperfectly  made  out.  This  may  in  part  be 
due  to  the  fact  that  the  contents  of  both  the  egg  cell  and  its 
nacleus  are  denser  than  are  those  of  the  segmentation  cells  of  the 
embryo. 

The  centrosomes  alone,  of  all  the  structures  within  the  nucleus. 
appear  during  mitosis  to  be  of  the  same  size  and  character  in  both 
the  maturing  eggs  and  in  the  segmenting  cells  of  the  embryo.  Tlie 
location  of  one  centrosome  within  the  nucleus  at  the  time  of  the 
maturation  division  is  often  some  distance  from  the  correspondino: 
end  of  the  latter;  but  otherwise  there  is  apparently,  so  far  as 
concerns  the  centrosomes,  no  difference  between  the  two  types  of 
dividon. 
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In  the  anaphase  of  the  maturation  divisions  the  daughter 
are  drawn  apart  so  that  the  one  which  is  to  remain  in  the  n 
comes  to  lie  in  the  centre  of  that  body;  while  the  one  whicl 
be  extruded  into  the  polar  body  goes  to  the  extreme  end 
nucleus  where  the  latter  is  in  apposition  to  the  cell  wall, 
earliest  stages  in  the  extrusion  of  a  polar  body  I  have  been 
to  find  in  any  of  my  material.  In  a  later  stage  as  shown  in  ] 
the  interior  of  the  polar  body  is  continuous  with  that  of  the  n 
through  a  rather  broad  stalk.  In  this  stage  the  chromosoi 
both  of  the  daughter  plates  still  retain  their  individuality 
indeed,  have  not  been  drawn  up  to  form  a  close  cluster,  so  it 
probable  that  in  this  instance  we  have  to  do  with  a  compara 
early  stage  in  the  process. 

In  the  egg  represented  in  Fig.  39,  there  is  still  a  very  b 
connection  between  the  polar  body  and  the  nucleus.  The  chrome 
of  each  daughter  plate  have,  for  the  most  part,  lost  their  id( 
They  form  a  homogeneous  mass  which  shows  only  about  the 
border  any  trace  of  its  origin  from  separate  chromosomes, 
the  evidence  given  in  the  last  mentioned  figure  it  would  seem  thi 
as  in  the  segmentation  divisions,  the  constriction  of  the  nucl 
cut  off  the  polar  body  is  a  comparatively  slow  process, 
separation  of  the  polar  body  becomes  complete  only  afte 
chromosomes  in  both  daughter  plates  have  become  indistingui 
from  one  another.  In  the  nucleus  of  the  ripened  egg  they 
fused  to  form  the  caryosome;  in  the  polar  body,  on  the  other 
there  is  never  a  sharply  defined  body  comparable  to  the  cary< 
but  the  chromatin  material  becomes  scattered  throughou 
nucleoplasm  in  the  form  of  in^egular  granules.  At  first 
granules  are  distinct  from  one  another.  Later  the  whole  m 
the  polar  body  has  a  uniform  staining  reaction,  as  if  the  chrc 
material  was  evenly  distributed,  as  in  a  solution. 

At  no  time  in  the  formation  of  the  polar  body,  at  least 
stage  later  than  the  earliest  one  that  I  have  found  (Fig.  i 
there  any  evidence  that  the  polar  body  contains  other  than  n 
material.  In  Figs.  38  and  39  it  will  be  seen  that  the  men 
which  forms  the  wall  of  the  polar  body  is  a  direct  continuat 
the  nuclear  membrane.  It  seems  probable,  also,  that  the  sepa 
of  the  polar  body  is  accomplished  in  the  same  manner  as  t 
the  daughter  nuclei  in  a  segmentation  cell:  i.  e.  by  the  fus 
the  nuclear  membrane   when  the  two  sides  come  together. 
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close  of  the  period  of  constriction,  and  the  subsequent  breaking  of 
the  ?itrand  of  tissue  formed  by  their  fusion.  From  the  afipearence 
ot  tlie  cell  wall  as  is  shown  in  Fig.  38,  it  would  seem  that  there 
was  an  active  pushing  out  of  the  nucleus  at  the  time  of  the 
extrusion  of  the  polar  body.  In  this  egg  the  cell  wall  extends  up 
around  the  narrowest  part  of  the  constriction  between  the  nucleus 
and  the  polar  body,  just  as  would  be  true  for  any  elastic  membrane 
which  had  been  ruptured  by  pressure  from  within. 

In  only  a  single  instance  among  all  the  eggs  with  polar  bodies 
imml  among  my  material,  was  there  any  evidence  of  the  division 
of  a  polar  body  after  its  separation  from  the  egg.  In  the  egg  shown 
in  Fig.  41,  there  are  two  small  bodies  attached,  both  of  which 
have  the  characteristic  appearence  of  polar  bodies.  There  is  also  in 
favor  of  the  conclusion  that  these  bodies  came  from  the  division 
of  a  single  one  the  fact  that  taken  together  they  make  a  mass  about 
the  size  of  an  ordinary  polar  body. 

A  comparison  of  the  several  figures  of  eggs  with  polar  bodies, 
showi;  that  there  are  considerable  diflferences  between  the  sizes  of 
the  latter.  If  my  interpretation  of  the  method  of  the  extrusion  of 
the  polar  bodies  is  correct,  the  diiference  in  their  size  is  not  sur- 
prising. Prof.  CoNKLiN,  in  a  paper  as  yet  unpublished,  points  out 
the  fact  that  in  the  eggs  of  Crepidula  the  size  of  the  polar  bodies 
can  be  controlled  by  differences  in  pressure.  Within  the  sporocysts, 
or  rediae,  of  the  Malacocotylea  while  they  are  within  the  body  of 
the  host,  there  must  be  considerable  variations  in  the  pressure  from 
tune  to  time,  so  in  the  light  of  the  results  just  quoted,  this  fact 
might  have  some  considerable  influence  in  determining  the  size  of  the 
polar  body  cut  off  from  any  egg. 

The  maturation  phenomena  just  described  conform  to  tlie  type 
generally  occurring  among  parthenogenetic  eggs  from  which  only  one 
polar  body  is  given  off.  There  is  no  numerical  reduction  of  the 
chromosomes.  In  the  maturation  division  the  chromosomes  are 
halved,  just  as  in  a  segmentation  division,  in  other  words  the  divi- 
sion is  purely  quantitative. 

2.  The  segmentation  of  the  egg  and  the  formation  of 

the  germ  layers. 

The  nuclear  phenomena  concerned  in  segmentation  have  been 
described  in  detail  in  an  earlier  section  of  this  paper  and  need  not 
^^  discussed  in  this  connection. 
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In  the  first  segmentation  division  (Fig.  44),  the  spindle  becoias  I 
excentric  in  position  so  that  the  equatorial  plate  lies  to  one  side  of 
the  chief  axis  of  the  egg.  As  the  result  of  this  division  there  ire' 
formed  two  small  cells  of  unequal  size.  The  diameter  of  the  lar^r 
one  exceeds  that  of  the  smaller  one  by  an  amount  nearly  equal  ta 
the  diameter  of  the  polar  body.  At  the  second  division  another  small 
cell  is  cut  oflf  from  the  larger  one.  There  are  thus  formed  two  smill 
cells  (primary  micromeres)  and  one  large  cell  (macromere)  (Fig.4T; 
In  the  next  few  divisions  the  micromeres  alone  take  part,  while  thi 
macromere  remains  in  a  resting  condition  until  it  has  been  almo^ 
completely  overgrown  by  the  cap  of  micromeres.  The  division  ( 
the  micromeres  usually  takes  place  simultaneously,  so  that  a  staj 
in  which  there  are  five  cells  (Fig.  49)  follows  one  in  which  thei 
are  three.  In  some  instances,  however,  the  sections  show  embrr 
made  up  of  four  cells  as  in  Fig.  48. 

Up  to  this  stage  in  the  segmentation  the  outlines  of  the  ce 
remain  tolerably  distinct,  so  that  the  endoderm  cell  (macromere)  c 
clearly  distinguished  from  the  ectoderm  cells  (micromeres)  by 
size.  In  later  stages  the  outlines  of  the  cells  become  lost  so  tl 
the  whole  embryo  makes  up  a  syncytium.  In  many  instances,  bt 
after  the  cell  outlines  have  dissappeared,  a  line  separating  the  ce 
which  have  come  from  the  primary  macromere  (endoderm)  fr 
the  enclosing  mass  of  cells  (ectoderm)  remains  distinct  up  to 
time  when  the  endoderm  cells  become  arranged  to  form  the  prini 
dium  of  the  gut  (Figs.  53,  54  and  56). 

The  formation  of  the  investing  membrane. 

When  the  embryo  has  reached  the  nine  cell  stage  two  of 
micromeres  become  distinguishable  from  the  others  by  the  n 
hyaline  appearence  of  their  nuclei.  These  two  cells  are  pushed 
from  among  the  others  so  that  they  lie  on  the  surface  of  the  n 
of  cells.  Their  cytoplasm  becomes  flattened  out  to  form  an  exceedii 
thin  layer  over  the  surface  of  the  remaining  cells.  The  invesi 
cells  divide  once  after  they  have  come  to  lie  on  the  surface  of 
embryo,  so  that  when  completed  the  investing  membrane  cons 
of  four  cells.  The  nuclei  of  these  cells  remain  for  some  timi 
prominent  protuberances  on  the  surface  of  the  embryo  (Fig. 
Later  they  become  flattened  out  so  that  they  are  hardly  more  1 
twice  the  thickness  of  the  cytoplasmic  part  of  the  membrane.  I 
mately  they  seem  to  disappear  entirely,  as  sections  through    1 
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stages  of  the  embryo,  after  it  has  begun  to  elongate,  fail  to  show 
any  traces  of  these  nuclei. 

ScHWARZE  (1886),  Tennent  (1905)  and  others,  have  described 
the  origin  of  the  investing  membrane  of  the  germ  balls  as  taking 
place  in  the  manner  above  described. 

Obtmann  (1908),  in  describing  the  early  germ  balls  in  the 
mirat^^idium  of  Fasciola  hepatica,  says:  "Bereits  in  diesem  Stadium  sah 
ich  den  Keimballen  eine  Art  HUllzelle  aufsitzend,  die  kapuzenartig 
ihn  uberwolbte,  wie  ich  dies  schon  oben  bei  Besprechung  der  Htill- 
membran  angab  (tab.  14,  fig.  35  Klz).  Da6  sie  ein  Blastomer  des 
Keimballens  darstellt,  scheint  nach  tab.  14,  fig.  35,  36a,  b,  37  sehr 
wahrscheinlich.  Wir  flnden  eine  oder  zwei  solcher  kallottenf5rmiger 
.  Zelleii  auch  noch  in  weit  spatern  Stadien  dem  Keimballen  aufsitzen, 
ohne  da6  eine  weitere  Dilferenzierung  an  ihnen  vorgegangen  zu  sein 
scheint  Ihre  Ausbildung  zur  Cuticula,  wie  sie  Rossbach  beschreibt, 
war  lue  zu  beobachten.  Offenbar  findet  sie  noch  nicht  statt,  solange 
das  Miracidium  noch  im  Ei  sich  befindet  oder  freilebend  ist,  sondern 
tirst,  wenn  es  in  seinen  ersien  Wirt  gelangt  ist." 

His  figures  of  these  young  germ  balls  (fig.  35,  36a,  36b  and  87, 
tab.  14),  when  compared  with  the  germ  balls  represented  inside  the 
body  cavity  of  the  miracidium  (his  fig.  38,  tab.  14)  show  clearly 
that  in  the  cells  (?)  attached  to  these  young  embryos  we  have  to  do 
with  quite  different  structures  from  the  investing  cells  of  the  older 
embryos.  The  bodies  attached  to  the  two  celled  embryos  (contrary 
to  all  other  recorded  instances  the  cell  outlines  are  less  distinct  in 
ihe  younger  stages)  contain  no  cytoplasm  at  all.  They  are  clearly 
t^hown  as  being  made  up  of  a  small  nucleus-like  structure  covered 
by  a  thin  membrane,  so  it  seems  hardly  possible  that  from  these  alone 
are  to  come  the  cytoplasmic  membranes  which  will  enclose  the  embryos. 

In  the  light  of  my  own  observations  on  the  formation  of  the 
lK>lar  bodies  of  the  parthenogenetic  eggs  of  Diplodiscus,  it  would 
seem  most  probable  that  the  nuclei  figured  by  Ortmann  represent 
polar  bodies  which  are  still  attached  to  the  segmenting  eggs.  The 
•stmirture  of  the  attached  nucleus  in  fig.  36b,  lends  suppord  to  this 
view.  In  this  figure  the  nucleus  is  represented  as  containing  a 
mass  of  chromatin  which  consists  of  rather  fine  granules  scattered 
irregularly  through  the  interior  of  the  nucleus,  just  as  is  the 
appearance  in  early  stages  in  the  degeneration  of  a  polar  body. 

In  the  same  paper  the  formation  of  the  "Hiillmembran"  in 
embryos  from  fertilized  eggs  is,  on  the  other  hand,  described  as  taking 
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place  tbroogli  the  activity  of  certain  of  the  sepnentation  cells.  A 
the  segmentation  has  gone  on  for  for  some  time,  so  that  g-astruh 
is  nearly  completed,  a  few  of  the  nuclei  in  the  ectoderm  be< 
distin^uisliable  from  the  others  thi'ongh  their  smaller  chromatin 
tent  and  clearer  appearence.  At  first  they  form  a  distinct  1 
about  the  ectoderm  (the  segmenting  egg:  is  in  this  stage  surroo] 
by  a  mass  of  yolk  cells),  later  the  "Hiillmembran  cells"  mig 
through  the  yolk  and  form  a  layer  the  over  surface  of  the  la 
which  is  thus  brought  inside  the  body  of  the  embryo. 

Frcm  the  above  account  it  is  apparent  that  in  the  only  s 
(the  development  of  the  embryo  from  the  fertilized  egg)  in  w 
the  development  was  studied,  the  formation  of  the  investing  u 
brane  took  place  in  the  usual  man  Tier.  So  it  seems  all  the  i 
improbable  that  in  the  same  species  two  different  methods  of 
formation  of  the  same  organ  would  be  found. 

In  tlie  Heteroctitylea.  according  to  Halkin  (1902),  Goi-DSCfli 
(1902,  U)U5)  and  Kathajunkk  (1904),  the  enveloping  membrane  ai 
in  an  entirely  diffeient  manner. 

In  Zimrfonm  mints,  acco!'ding  to  GoiiDsCHMiDT,  the  egg  cap 
contains  an  e^g  cell  and  two  "primitive  yolk  cells",  which  1 
come  from  the  vitellariuni.  These  last  mentioned  cells  are  not  ; 
cells  which  function  only  by  cfiviiifr  nutriment  to  the  embryo; 
on  the  coiitraiy,  from  them  is  Ibrmed  tlie  investing  membrane  al 
the  developing  embryo.  These  cells  have  the  power  of  divi( 
once,  so  that  the  membrane  is  composed  of  four  cells,  just  as  in 
embryos  from  the  partlienogenetic  eggs  in  the  Malacocotylea. 

In  the  general  ]>art  of  his  paper  Goldschmidt  (1905)  discu 
the  relatiunshi[»  of  the  investing  membrane  and  the  ectodern 
trematodes.  He  reaches  tlie  conclusion  that  in  embryos  from  f 
lizcd  e^rgs  the  ^^Hfilhiiembran"  is  never  formed  from  segments 
cells,  it  is  formed  either  by  the  rearrangement  of  the  yolk  ni 
(nuclei  of  the  3'(jlk  cells),  as  in  Monosfomum,  or  by  the  spreai 
over  the  embryo  of  the  "rudimentary  yolk  cells",  as  in  Zoogi 
The  so  called  'primary  ectodernr'  of  tlie  older  writers  is  thus 
a  part  of  the  embryo  at  all. 

The  castiufT  otf  of  the  secondaiy  ectoderm,  as  described 
ScHAuiNSLAND  for  DLsfomum  njlindracmim  and  D.  menttdatum,  G 
sCHMiuT  characterizes  as  incotMevMblCj  since  in  Imost  miracidia, 
body  cavity  lies  directly  iindei'  the  ectoderm. 

In  the  development  of  the  embrj^os  (germ  balls)  from  parti 
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geuetic  eggs  of  the  Malaacotylea  the  investing  membrane  is,  in  all 
known  instances y  formed  from  two  of  the  micromeres  ot  an  early 
Utage  in  the  segmentation.  In  THplodiseus,  and  in  other  forms  where 
the  early  segmentation  has  been  described^  it  appears  that  the 
lecond  cleavage  separates  two  cells  whicli  are  to  give  rise  to  the 
ectoderm  from  one  cell  which  is  to  give  rise  to  the  endoderm  and 
■mesoderm.  The  cells  whicli  go  to  form  the  investing  membrane  are 
thus  clearly  ectodermal  cells  which  in  an  early  stage  in  the  deve- 
lopment of  the  embryo  become  set  apart  for  the  performance  of  a 
special  function,  as  a  protective  and  osmotic  membrane. 

That  these  four  investing  cells  represent   the  entire  ectoderm, 
as  has  been  maintained  by  Eossbach,  cannot,  in  the  light  of  our 
Lknowledge  of  the  segmentation  of  both  the  fertilized  and  partheno- 
igenetic  eggs  of  trematodes,  be  admitted.     Another  assumption  of 
Ithis  theory,  i.  e.  that  all  of  the  cells  between  the  primordium  of 
the  gat  and  the  investing  membrane  constitute  the  mesoderm,  violates 
a  firmly  established  principle  of  comparative  embryologj^,  in  that  it 
necessitates  the  origin  of  the  central  nervous  system  and  the  epi- 
dermal sensory  organs  from  the  mesoderm. 

In  the  embryonic  development  of  many  other  animals,  parti- 
cularly the  worms  and  molluscs,  certain  cells  among  tbe  micromeres 
become  early  set  apart  for  tlie  formation  of  larval  organs,  which  in 
the  further  development  of  the  embryo  cease  to  be  functional  and 
are  either  resorbed  or  cast  otf.  In  tlie  investing  membrane  of  the 
embryo  from  the  partlteiiogenetic  eggs  of  Malacocotylea  we  liave,  in 
my  opinion,  an  exactly  parallel  case,  and  one,  therefore,  which  in  no 
way  concerns  the  question  of  tbe  formation  of  the  ^erm  layers. 

According  to  the  observations  of  TEs^^Ei^T  (1905)  and  Koss^bach 
(1906)  with  which  my  own  aprree,  the  investing  membrane  persists 
about  the  embryo  until  the  formation  of  tlie  permanent  cuticle  of  the 
cercaria  takes  place.  On  the  formation  of  the  last  mentioned  struc- 
ture the  investing  membrane  is  no  longer  usefal  and  it  becomes 
buried  in  the  secretion  from  the  cuticiilar  glands,  probably  becoming 
a  part  of  the  permanent  cuticle ,  or  perhaps  forming  the  basement 
membrane. 

In  considering  the  development  of  the  embryos  from  partheno- 
genetic  eggs  (germ  balls}  few  investigators  have  given  any  special 
attention  to  the  formation  of  the  gei^m  layers.  Thomas  (18881  des- 
cribes a  true  invagination  as  taking  i>lace  in  the  germ  balls  of 
Fasciola  hepatica,  which  are  to  form  rediae, 
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ScHWARZE  (1886),  describes  the  early  development  of  the  c^rci 
in  the  following  words:  "Aus  jedem  der  soeben  beschriebenen Ke 
ballen  geht  durch  unregelmafiige  Kliiftung  eine  Morala  her?or.  d( 
einzelne  Zellkeme  nicht  die  GroBe  des  primaren  Zellkerns  erreic 
im  ubrigen  aber  denselben  darchaos  &hnlich  sehen.  Zellgrenzen  i 
in  dem  sparlichen  Plasma  nicht  wahrzunehmen.  Diese  primi 
Kluftungsprodukte,  aus  welchen  alle  ubrigen  Gewebe  heryorge 
bezeichne  ich  als  Urparenchym  Oder  Meristemzellen  (fig.  2me\ 

Schon  sehr  bald  bemerkt  man  an  diesen  Keimkugeln  wei 
Differenzierungen.  ZunSlchst  treten  an  verachiedenen  Stellen,  hi 
sachlich  aber  im  Centrum  derselben,  Zellkerne  auf,  welche  sich 
denen  der  Meristemzellen  auffallend  unterscheiden  (fig.  2  gzY 

Tennent  makes  no  mention  of  the  formation  of  the  germ  la 
although  his  figures  and  description  of  the  early  stages  in  the 
mentation  show  that  a  single  large  cell  (macromere)  is  overg 
by  the  cells  arising  through  the  segmentation  of  a  single  pri 
ectoderm  cell  (micromere). 

RossBACH  (1906)  in  his  description  of  the  development  o 
redia  places  the  differentation  of  the  geim  layers  in  a  comparal 
late  stage  in  the  development,  after  the  embryo  is  made  \ 
many  cells  and  has  become  elongated.  He  says,  p.  403:  "Be 
zunebmenden  Langsstreckung  des  Eeimballens  jedoch  tritt  nun 
in  seinem  Innern  eine  groBe  Veranderung  auf,  indem  in  i 
Langsachse  sich  eine  Zellmasse  zu  konsolidieren  beginnt:  di( 
lage  des  Entoderms.  Durch  diesen  Vorgang  wird  die  bisher 
nicht  difi'erenzierte  Masse  des  Keimballens  in  eine  zentiule 
axiale  und  zugleich  in  eine  periphere  gesondert.  Durch  diesen 
wicklungsprozeB  sind  nun  auch  die  3  Keimbiatter  der  Redie 
standen:  der  axiale  Zellstrang  als  Entoderm  und  das  zwi 
diesem  und  der  Cuticula,  die,  wie  wir  an  ihrer  Entwicklung  s 
das  Ectoderm  repriisentiert,  gelegene  Mesoderm,  aus  welchem  lei 
sich  nachher  die  Keimzellen,  das  ExkretionsgefaBsystem,  die 
driisen  und  das  Nervensystem  entwickeln." 

The  earliest  embryo  figured  by  Rossbach  consists  of  at 
twenty  seven  cells  (twenty  seven  nuclei  are  represented  in  wh 
states  to  be  an  optical  section  of  the  germ  ball)  and  he  mak 
mention  of  the  earlier  segmentation  stages. 

In  the  development  of  the  fertilized  eggs,  on  the  other  ha 
number  of  investigators  have  described  a  true  gastrulation. 
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Z^iiKEB  (1876)  describes  for  Polystonmm  integernmnju,  a  course 
rf  developmeDt  which  is  clearly  a  case  of  epibolic  gast.rulatioii. 

ScHAumsLAXD  (1883),  on  whose  description  of  the  development 
in  several  species  of  trematodes  most  text  book  descriptions  are 
based,  recognized  the  formation  of  a  morula,  but  could  distinguish 
no  trace  of  gastrulation  or  formation  of  germ  lay  em. 

Within  recent  years,  a  true  gastrulation  has  been  described  in 
the  development  of  several  trematodes, 

HaijKin  (1901)  and  GoLDi^cHMiDX  (1902)  describe  the  gastrulation 
of  Polystomum,  Kathariner  (1904)  finds  essentally  the  same  process 
taking  place  in  Oijrodaciytus  elegans. 

GoiiDSCHMiDT  (19051  describes  a  very  unusual  method  of  for- 
mation of  the  germ  layers  in  ZoorfOHus  mirn^.  In  this  specis  there 
is  cut  off  from  one  cell  of  the  twelve  celled  morula,  by  ^^perikliue 
Teilung"  a  cell:  "die  nuiimehr  das  Zentrum  des  Embryos  einnimmt 
and  als  primare  Entodermzelle  anzusprechen  ist.  Indem  diese  pri- 
mare  Entodermzelle  sich  in  zwei  hinlereinanderliegende  Zellen  teiltj 
ist  die  Bildung  der  primaren  Keimblatter  vollzogen.  Ein  ans 
2  Zellen  besteheudes  Entoderm  wird  von  einer  Schicht  kubischer 
Ectodermyelleii  umgeben,  die  sich  ihrer  GroBe  nnd  ihrem  Ban  nach 
als  verschiedenwertig  erweisen." 

Obtmann  (1908)  describes  the  usual  gastrulation  as  taking  place 
in  the  development  of  Fasdola  hepafica.  In  his  figures  of  the  later 
stages  of  segmentation,  before  the  etabliahment  of  the  primordia  of 
the  organs  of  the  miracidium,  all  cell  outlines  become  obliterated  so 
that  the  arrangement  of  the  layers  cannot  be  made  out. 

In  Diplodisem  iemporaius  the  endoderm  cells  retain  their  identity 
for  some  time  after  all  cell  walls  have  dissappeared  in  the  ectoderm. 
Even  after  the  outlines  of  the  endoderm  cells  have  been  lost,  the 
line  of  demarcation  between  the  entoderm  and  ectoderm  remains 
clearly  distinguishable  for  some  time  (flg.  53).  In  some  of  the 
embryos  the  cells  making  up  the  endoderm  remain  distinctly  marked 
off  from  the  other  cells  throughout  the  segmentation,  and  until  the 
characteristic  arrangement  of  the  endoderm  to  form  the  primordium 
of  the  gut  has  taken  place.  In  the  greater  number  of  the  embryos, 
however,  the  distinction  between  the  layers  becomes  lost  in  a  com- 
paratively early  stage  in  the  segmentatiou,  and  is  not  recognisable 
^gaiu  until  the  time  when  the  primordium  of  the  gut  is  diffe- 
rentiated. 

Rossbach's   contention   that   the   cells   which  go    to  form   the 
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"Hiillmembran"  represent  the  first  indication  of  cell  different 
seems  to  me  to  be  ezplaned  on  the  ground  that^  as  is  shown  i 
fig.  1,  the  differentation  of  the  germ  layers  has  already  taken 
for  the  most  part  in  an  earlier  stage  in  the  segmentation, 
figures  show  also  that  all  cell  outlines  have  been  lost,  so  we 
conclude  that  his  material  was  unfayorable  for  the  demonsti 
of  this  point  in  the  development. 

His  figures  of  the  early  stages  in  the  development  ol 
parthenogenetic  eggs  (germ  balls)  within  the  redia  show,  hoin 
that  here  at  least,  the  first  two  segmentation  divisions  result  i 
cutting  off  of  two  smaller  cells  from  a  larger  one.  This  procc 
in  itself  the  separation  of  the  primitive  ectoderm  from  the  prin 
endoderm,  and  it  seems  most  probable  that  the  same  process 
place  in  the  development  of  the  redia. 

The  entire  absence  of  cell  outlines,  or  even  a  separation  o 
cell  layers,  in  most  of  the  embryos,  has  made  it  impossible  to 
the  cellular  history  of  any  of  the  organs  of  the  larvae  with 
exception  of  the  gut  and  the  investing  membrane.  In  the 
development  the  only  material  which  has  suggested  a  possibl 
cognizable  formation  of  the  mesoderm  is  shown  in  Fig.  54.  Her 
cells  forming  the  endoderm  are  suiTOunded  by  two  concentric 
masses  which  are  sharply  separated  from  one  another.  The  c 
most  of  these  surrounding  layers  is  plainly  the  ectoderm  (con 
Fig.  53),  the  inner  layer  may  represent  the  beginning  of  the  i 
derm;  although  even  if  this  is  admitted,  there  is  not  the  slig 
evidence  to  show  from  which  of  the  primary  germ  layers  it 
its  origin. 

The  development  of  the  cercaria. 

There  are  some  striking  discrepancies  in  the  observatio 
previous  investigators  in  regard  to  the  order,  and,  in  many  inst 
to  the  manner,  in  which  the  systems  of  organs  become  different 
in  the  development  of  the  cercaria. 

According  to  Schwarze  (1886)  the  first  differentation  notic 
in  the  development  of  the  cercaria  takes  place  when  darkly  sta 
nuclei  appear  in  the  interior  of  the  segementing  germ  ball.  1 
nuclei  are  most  numerous  in  the  central  part  of  the  morula, 
are  interpreted  as  constituting  the  primordium  of  the  reprodi] 
system.  These  cells  begin  to  be  differentiated  before  the  m 
has  been  overgrown  by  the  investing  cells. 
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Haswell  (1903)  has  pointed  out  that  in  other  forms  (Echino- 
sianium)  the  same  appearance  of  the  nuclei  is  often  noted  in  early 
stages  of  segnnentation.  He  states,  however,  thftt  they  are  not 
restricted  to  the  central  part  of  the  embryo,  and  suggests  that  the 
characteristic  appearance  of  these  nuclei  is  to  be  accounted  for, 
not  on  the  supposition  that  they  differ  from  those  of  the  surrounding 
cells,  but  that  they  represent  a  certain  stage  in  the  usual  cycle  of 
cell  development. 

My  own  observations  on  Diphdiscus  are  in  perfect  accord  with 
those  of  Haswell.  In  any  section  containing  young  embryos  it  is 
possible  to  find  many  nuclei  similar  to  that  shown  by  Schwarze 
in  his  fig.  1.  In  a  preceding  section  of  this  paper  it  has  been 
pointed  out  that  the  densely  staining  stage  of  a  nucleus  is  a  cha- 
racteristic step  in  the  cycle  of  events  leading  up  to  its  division  by 
mitosis.  Such  an  appearance  does  not,  therefore,  afford  any  certain 
basis  for  the  assertion  that  the  nuclei  noted  by  Schwabze  are 
different  from  their  neighbors. 

Loess  (1892)  states  that  the  first  of  the  permanent  organs  to 
appear  in  the  young  cercariae  of  Amphistomum  subclavatum  is  the 
water  vascular  system.  He  figures  (fig.  11  tab.  20)  the  two  main 
trunks  of  this  system  as  extending  nearly  the  whole  lenghth  of  the 
body,  which  as  yet  consists  only  of  an  undifferentiated  mass  of 
'*meristem  cells". 

RossBACH  (1906),  in  the  passage  previously  quoted,  recognizes 
the  gut  as  the  first  of  the  permanent  organs  to  be  laid  down.  He 
states  that  the  pharynx  makes  its  appearence  at  about  the  same 
time. 

Tennent  (1905)  notes  first  the  appearence  of  a  number  of  large 
cells  which  form  the  primordium  of  the  pharynx. 

In  the  embryos  of  Diplodiscns,  developing  from  parthenogenetic 
eggs,  the  primordium  of  the  gut  often  remains  recognizable  from 
the  time  when  the  single  macromere  is  left  after  the  cutting  off  of 
the  two  micromeres.  In  embryos  where  the  limits  of  the  primary 
germ  layers  are  indistinguishable  (Fig.  55),  the  first  organ  diffe- 
rentiation to  be  recognised  is  the  assembling  of  the  endoderm  cells 
^  form  the  primordium  of  the  gut.  A  definite  arrangement  of  some 
of  the  ectoderm  cells  at  the  anterior  end  of  the  body  to  form  the 
primordium  from  which  the  anterior  sucking  disc,  and  the  ecto- 
dermal portion  of  the  digestive  tract,  is  derived,  takes  place  at 
practically  the  same  time. 
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When  the  embryo  has  reached  the  age  at  which  the  primoi 
begin  to  be  laid  down,  the  diiFerentiation  is  very  rapid.  The 
cretory  bladder  and  the  main  trunks  of  the  water  vascular  sys 
make  their  appearence,  closely  following  upon  the  differentia 
of  the  primordium  of  the  gut.  The  brain  and  the  main  brani 
of  the  nervous  system  become  recognisable  at  about  the  same  t 
The  cells  which  are  to  form  the  ventral  sucker  become  marked 
from  the  surrounding  meristem  cells:  the  large  vacuolated  < 
along  the  ventral  part  of  the  body  (Blasenzellen  of  Schwabze)  n 
their  appearance;  and  the  cuticular  gland  cells  become  sha 
defined.  The  cells  from  which  the  reproductive  organs  are  tc 
developed  foi'm  a  large  mass  in  the  central  part  of  the  body 
which  there  can  soon  be  recognised  the  primordia  of  the  ovary, 
testes  and  the  accessory  portions  of  the  reproductive  system. 

The  development  of  the  digestive  system. 

The  development  of  the  digestive  system,  whether  the  primon 
of  the  gut  has  come  over  from  the  primitive  endoderm  cells 
recognisable  cell  mass,  or  is  differentiated  from  a  homogenous 
cytium  is  the  same.  The  endoderm  cells  become  arranged  ii 
solid  rod  which  is  surrounded  by  the  meristem  cells.  At  this  s 
in  the  development  the  primordium  has  much  the  same  appear 
a  has  been  figured  by  Rossbach  for  that  of  the  redia. 

ScHWAEZE  (1886)  and  Loess  (1892)  describe  the  primordiu 
the  intestine  as  arising  at  the  anterior  end  of  the  embryo,  v 
the  mouth  opening  is  to  be  established,  and  from  the  there  gro 
backward  to  the  posterior  limits  of  the  caeca.  In  Diplodiscus 
connection  of  the  gut  with  the  mouth  opening  is  established  thr 
the  growning  backward  of  the  pharynx  and  oesophagus,  which 
from  the  differentation  of  the  primordium  at  the  anterior  ei 
the  body:  from  the  ectoderm.  Schwarze,  fig.  4,  shows  what  I  be 
to  be  the  last  mentioned  structure,  which  he  considered  as 
whole  of  the  digestive  system. 

The  lumen  of  the  gut  becomes  established  by  the  rearri 
ment  of  the  cells  about  a  central  cavity.  For  a  time  the  gut 
sists  of  a  straight  hollow  tube  until  it  becomes  connected  witl 
oesophagus  by  the  breaking  through  of  its  wall  at  the  anterior 
The  division  of  the  gut  into  the  two  caeca  and  the  back 
growth  of  the  latter  takes  place  after  the  lumen  has  been  foi 
At  first  the  posterior  end  of  the  primordium  becomes  broadenec 
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the  Inmeu  extends  into  the  arms  forming  two  flask-shaped  cavities. 
The  backward  growth  takes  place  from  these  extremities  so  that 
the  caeca  are  developed  in  their  normal  positions. 

The  lumen  of  the  pharynx  and  oesophagus  is  established  in 
the  same  manner  as  was  that  of  the  gat.  The  oesophagus,  which 
was  at  first  very  short,  keeps  pace  with  the  lengthening  of  the 
body.  The  development  of  the  muscular,  posterior,  enlargement  of 
the  oesophagus  takes  place  after  the  young  cercaria  has  reached 
its  characteristic  form  and  the  parts  of  the  digestive  tract  have 
acquired  their  proportionate  lengths. 

The    anterior  sucking  disc  is  formed  from  some  of  the  cells 
which  were  cut  off  from  the  remainder  of  the  body  when  the  pri- 
mordium  of  the  pharynx  and  oesophagus  was  marked  out.    Schwabze 
describes  the  formation  of  this  sucking  disc  from  cells  which  become 
cut  off  from  the  surrounding  ones  by  a  thin  membrane.    His  figures 
(fig.  5,  10,  12  and  15)  of  the  anterior  sucking  disc  show  it  in  rather 
late  stages  of  development  only;  but  on  comparing  fig.  4  and  5  one 
is  lead  to   the  conclusion  that  it  must  have  originated  from  the 
primordium  which  in  fig.  4  is  labeled  ''d"  (=  primordium  of  the  gut). 
The  cells  concerned  in  the  development  of  the  anterior  sucker 
undergo  changes  very  different  from  those  in  the  posterior  part  of 
the  same   primordium.    In  the  former  cells  there  appear  a  large 
number  of  fine  fibres,  which  gradually  come  to  fill  the  greater  part 
of  the  cell,  which  is  thus  transformed  into  a  muscle  cell    From 
their  original  scattered  arrangement  they  come  to  lie  perpendicu- 
larly to  the  surface  of  the  disc,   which  in  its  later  development 
becomes  strongly  concave.    In  the  dorsal  part  of  the  sucker  there 
is  developed  the  dart  ("Stachel").    This  lies  in  a  thin  structureless 
sheath  between  the  muscle  cells.    It  is  shaped  like  a  short  arrow 
with  a  comparatively  broad  head. 

The  dart  is  made  up  of  an  outer  hyaline,  highly  refractive, 
layer  and  an  inner  dark,  homogeneous,  layer.  According  to  Schwakze, 
with  whose  observations  my  own  agree,  this  organ  is  developed  by 
intracellular  cytoplasmic  differentiation. 

The  development  of  the  water  vascular  system. 

As  regards  the  development  of  the  water  vascular  system  in 
cercariae  two  views  have  been  set  forth  which  are  decidedly  opposed 
t^)  one  another.  Looss  (1892),  in  describing  the  development  of 
ihe  cercariae  of  Ampkistonwm  subdamtmn,  says  that  the  canals  arise 
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from  '^Llickenrftume"  between  the  cells  of  the  *T)rimitive  parench  jti 
"Zunftchst  sind  Trichter  sowohl  wie  GeflLfi  nieht  aos  hohlen  Zc 
zusammengesetzt,  wie  ich  in  einer  fr&heren  Arbeit  anzaneh 
geneigt  war,  sondem  es  sind  Liickenranme  zwischen  den  ZcU 
These  spaces  run  together  in  a  regular  manner  and  by 
prooess  there  are  formed  two  continuous  canals  running  lougitndin 
through  the  body  of  the  embryo. 

As  opposed  to  the  view  of  the  ^Lacuna  Development''  of 
SjTst/em  stand  the  observations  of  Bugge  (1902),  for  the  cerci 
and  of  EossBACH  (1906)  for  the  redia.  These  investigators  a^ 
that  in  the  development  of  both  these  forms  the  water  vasci 
canals  are  formed  from  primordia  which  consist  of  two 
strands,  one  on  each  side  of  the  body.  The  cjtoplasm  belongiuj 
ttiese  cells  becomes  aiTanged  on  one  side  of  the  nuclei  to  fon 
"homogenen  einheitlichen  Plasraaschlauch".  Within  this  protoplas 
strand  there  arises,  during  the  later  development,  a  fine  lumen  wl 
forms  the  water  vascular  canal. 

My  observations  on  the  formation  of  the  water  vascular  sys 
in  Diplodiscus  are  strictly  in  accord  with  the  last  mentioned  v 
In  the  young  embryos  (Fig.  56)  certain  cells  on  each  side  of 
endoderm  mass  become  arranged  in  longitudinal  strands,  on 
outer  side  of  which  there  is  a  well  defined  layer  of  cytoplasm  w 
in  sections  appeai-s  as  a  clear  thread.  The  lumen  of  the  canal 
appears  in  this  clear  strand  close  to  the  nuclei.  As  the  lumei 
the  canal  increases  in  diameter,  during  the  later  development 
nuclei  of  some  of  the  cells  through  which  it  was  formed,  com 
lie  in  the  lumen  of  the  canal.  These  nuclei  apparently  degeiw 
and  are  forced  out  to  the  exterior. 

The  terminal  portion  of  this  system  —  the  excretory  bladder 
the  canal  leading  from  it  to  the  dorsal  pore  —  develops  simultanec 
with  the  lateral  trunks.  The  bladder  first  appears  as  a  cin 
scribed  mass  of  cells,  which  are  cut  off  fix)m  their  neighbors  I 
wall  of  thin  cells.  Within  this  mass  of  cells  there  soon  appea 
small  cavity  which  rapidly  increases  in  size  through  the  deg 
ration  of  the  cells  within  the  primordium.  The  terminal  cam 
formed  from  a  continuation  of  this  same  cell  mass  which  ext 
from  the  body  of  the  primordium  to  the  dorsal  wall  of  the  bod 
the  cercaria. 

The  flame  cells  are  formed  from  meristem  cells  along  the  co 
of  the  canals.    At  the  beginning  of  the  process  these  cells  ma; 
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at  some  distance  from  the  canal  in  an  apparently  solid  mass  of 
tissae.  Before  the  flame  cells  have  become  completely  diflferentiated, 
however,  they  are  put  in  communication  with  the  canal  through  a 
capillary  tube.  The  lumen  of  this  capillary  becomes  apparent  first 
near  the  flame  cells,  and  only  later  acquires  its  connection  with 
that  of  the  water  vascular  trunk. 

The  reproductive  system. 

The  first  indication  of  the  reproductive  system  is  seen  aftei' 

the   primordia  of  the  digestive  and  water  vascular  systems  have 

been  differentiated.    A  dense  mass  of  cells  becomes  localized  in  the 

median  plane  of  the  embryo  between  the  posterior  ends  of  the  caeca 

and  the  excretory  bladder.    At  first  there  is  no  distinction  between 

the  parts  of  this  mass  which  are  to  give  rise  to  the  male  and  to 

the  female  reproductive  organs.    In  the  later  development  of  the 

embryo,   this  primordium  becomes  differentiated  into  a  mass  of  cells 

which  represent  the  ovary,  a  mass  from  which  are  developed  the 

testes,  and  a  ventrally  situated  mass  which  gives  rise  to  the  penis 

with  its  sheath.    These  larger  masses  are  connected  by  strands  of 

cells  from  which   the  male   and  female  ducts  are  developed.    In 

general  my  observations  confirm  those  of  Schwakze,   except  in  the 

matter  of  the  first  appearence  of  the  primordium. 

The  nervous  system. 

The  first  differentation  of  nervous  tissue  takes  place  in  the 
region  of  the  future  brain.  The  cytoplasm  in  a  sharply  defined 
area  above  the  primordium  of  the  oesophagus  becomes  filled  with 
very  fine  fibres  among  which  there  may  be  distinguished  a  few 
scattered  nuclei.  These  nuclei  differ  very  markedly  in  appearance 
from  those  of  the  surrounding  meristera  cells.  The  limits  of  the 
nervous  tissue  becomes  marked  out  by  the  arrangement  of  the  paren- 
chyma nuclei  about  its  periphery  to  form  the  rudimentary  sheath. 
The  two  bilateral  masses  of  nervous  tissue  —  the  lobes  of  the  brain  — 
become  connected  together  by  a  strand  which  arises  through  the 
fusion  of  two  outgrowths,  one  from  either  mass.  The  main  branches 
of  the  nervous  system  arise  as  anterior  and  posterior  outgrowths 
from  the  brain.  In  none  of  my  material  have  I  been  able  to  recog- 
nise the  pigmented  eye  spots  which  have  been  described  for  Amphi- 
9t(mum  subclavatum  by  Looss  (1892). 
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The  cystogenous  glands. 

The  cystogenous  glands  arise  at  a  comparatively  late  stage  in 
the  development  of  the  embryo,  through  a  transformation  of  the 
raeristem  cells  in  an  area  along  either  side  of  the  body.  These 
cells  increase  greatly  in  size  and  their  contents  become  highly  gra- 
nular, while  their  cytoplasm  becomes  restricted  to  the  interstices 
between  the  granules  of  the  secretion. 

The  cuticula. 

The  origin  and  nature  of  the  cuticular  covering  of  trematodes 
has  been  one  of  the  most  discussed  questions  concerning  their  histo- 
logy. The  opinion  which  has  received  the  most  support  among 
modern  investigators,  is  that  the  covering  is  a  true  cuticle,  L  e.  th« 
product  of  an  epidermis.  The  epidermis  is  believed  to  be  representee 
by  deeplying  glandular  cells,  whose  ducts  traverse  the  muscala] 
layers  and  the  basement  membrane  to  pour  their  secretion  on  th( 
outer  surface  of  the  latter.  According  to  some  observer,  the  ori 
ginal  covering  of  the  embryo  (the  investing  membrane),  goes  to  mab 
up  the  basement  membrane  of  the  adult  worm. 

In  sections  through  young  embryos  before  the  cuticula  has  beei 
formed,  there  are  found  near  the  outside  of  the  body  a  considerabli 
number  of  large  cells  with  deeply  staining  contents.  In  favorabi 
sections  the  mouths  of  these  cells  can  be  traced  through  thi 
outer  tissues  to  the  basement  membrane.  After  the  cuticula  ha 
been  formed  the  above  mentioned  cells  are  very  different  in  ap 
pearence.  They  no  longer  stain  deeply  with  haematoxylin,  while  th 
newly  formed  cuticula  has  the  same  staining  reaction  that  wa 
shown  by  the  contents  of  these  cells  before  the  cuticula  had  beei 
formed. 

The  evidence  gathered  in  the  study  of  the  formation  of  th 
cuticle  in  this  species  confirms  the  view  as  to  the  true  cuticula 
nature  of  the  outer  body  covering  as  first  set  forth  by  Blochmam 
and  KowALEvsKi. 


The  body  parenchyma. 

The  body  parenchyma  cells  arise  by  a  direct  transformation  c 
the  meristem  cells  of  the  embryo.  The  cytoplasm  of  these  cellj 
which  in  the  young  cercaria  forms  a  continuous  mass,  in  which  th 
nuclei  are  imbedded,  later  becomes  broken  up  into  branches   whic^ 
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interlace  and  anastomose.    Between  the  branches  many  small  cavi- 
ties are  left,  which  in  the  living  worm  are  filled  with  fluids. 

The  body  musculature. 

The  only  observations  I  have  been  able  to  make  on  the  develop- 
ment of  the  muscles  are  as  follows:  in  young  cercariae,  when  the 
other  organs  were  clearly  marked  out,  it  was  noticeable  that  some 
of  the  cells  lying  just  beneath  the  investing  membrane  became 
differentiated  from  the  surrounding  cells  by  a  characteristic  appearence. 
The  nuclei  were  arranged  on  the  inner  side  of  a  mass  of  cytoplasm 
in  which  there  appeared  fibrillae,  which  were  most  noticeable  in 
longitudinal  sections.  In  none  of  my  material  could  I  trace  the 
latei'  stages  in  the  transformation,  nor,  indeed,  in  the  fully  developed 
cercariae  did  I  succeed  in  demonstrating  the  muscular  structures 
which  have  been  described  by  Bettendorf  (1897). 

3.  The  development  of  the  tail  of  the  cercaria. 

In  early  stages  of  the  development  of  the  cercaria,  when  it  be- 
comes elongated  and  the  anterior  end  is  recognisable  through  the 
form  at  if  )n  of  the  primordium  of  the  anterior  sucking  disc,  the  poste- 
rior end  becomes  considerably  narrowed.    This  narrow  portion  con- 
tinues to  elongate  as  the  embryo  increases  in  size,  until  it  eventu- 
ally becomes  about  three  fourths  the  length  of  the  body.    When  first 
clearly    distinguishable,    the    tail    consists    entirely   of  a   mass   of 
meristem  cells.    In  its  later  development,  there  is  a  special  diflferen- 
tation  in  three  regions.    Some  of  the  cells  near  the  surface  become 
differentiated  into  epidermal  cells  and  secrete  a  cuticula  similar  to 
that  which  covers  the  body  of  the  cercaria.    Just  internal  to  the 
basement  membrane  (investing  membrane)  there  is  developed  a  thin 
layer  of  longitudinal   muscles.    At   the  centre  of  the  tail  there  is 
a  central  axis  of  muscle  fibres,  which  is  at  many  points  connected 
with  the  muscular  layer  beneath  the  basement  membrane.    The  bulk 
of  the  tail  is  made  up  of  a  mass  of  parenchyma  cells  which  resemble 
the  large  vacuolated  cells  (Blasenzellen)  which  are  developed  in  the 
ventral  part  of  the  body  of  the  embryo.    The  tail  is  at  first  a 
direct  continuation  of  the  body  of  the  embryo.    In  later  stages  of 
development  it  becomes  separated  from  the  body  by  a  cutinized 
wall,  except  along  the  edges  where  it  is  connected  by  a  number  of 
muscular  fibres,  the  so-called  "connecting  strands". 


BIS  L.  R.  Caby, 

Part  IV. 
Genei*al  Considerations. 

1,  The  nuclear  division  in  Diplodiscns. 

The  character  of  the  naclear  division  in  this  worm  differ 
many  respects  from  that  which  commonly  occurs  among  the  mets 
and  in  just  these  points  of  diflference  it  resembles  the  t}i>e  of  ^ 
sion  commonly  found  among  the  protozoa. 

In  the  fact  that  the  entire  chromatin  content  of  the  nnclei 
gathered  into  a  caryosorae,  the  resting  nnclens  of  DijMism 
sembles  that  of  many  of  the  protozoa,  especially  the  flagelUta 
sporozoa. 

The  persistent  intranuclear  position  of  the  centrosomes,  u 
.segmentation  divisions  as  well  as  in  the  maturation  divisions,  d 
guishes  the  mitosis  in  this  species  from  almost  all  instances  a: 
metazoa.  Among  the  protozoa,  on  the  other  hand,  the  initos 
tjtfjiypha  aUcolata,  as  described  and  figured  by  Schewiakoff  (] 
presents  a  series  of  nuclear  phenomena  which,  except  for  thf 
tribution  of  the  chromatin  in  the  resting  nucleus  and  the  form 
of  the  spireme,  almost  exactly  duplicates  that  found  in  a  sej 
tation  mitosis  in  Dtpiodisrus,  The  persistence  of  the  nuclear 
braue  througliout  the  cell  cycle,  while  a  rather  common  occu 
among  the  protozoa,  is  unknown  in  the  normal  mitosis  among  mei 
and  this  fact  makes  a  sliarp  distinction  between  the  type  fou 
D/phdiscHs  and  that  found  in  other  metazoa. 

A  comparison  of  the  figures  given  by  many  of  the  w^orke 
the  development  of  the  eggs  from  the  parthenogenetic  genen 
of  the  Malacocotylea  makes  it  seem  probable  that  intranuclea 
tosis  is  of  common  occurence  among  the  members  of  this  fi 
Most  of  the  investigators  above  mentioned  have  made  no  ace 
study  of  tlie  nuclear  phenomena  of  division,  but  in  many  of 
figures  chromosomes  are  shown  within  a  sharply  defined  ni 
membrane  so  constantly  that  it  seems  justifiable  to  conclude 
the  mitosis   in   these  species  in  similar  to  that  occuring  in  . 

The  evidence  from  figures  of  many  celled  embryos  (germ 
is  especially  convincing,  for  in  such  cases  the  nuclei  lie  in  a 
of  cytoplasm  in  whicli  there  are  no  cell  walls  so  that  there  Ci 
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BO  possibility  of  confusing  the  outline  of  the  nucleus  with  the  boun- 
daries of  a  cell. 

In  the  development  of  the  fertilized  egg,  according  to  the  obser- 
vatioDs  of  all  modern  investigators,  the  mitosis  is  similar  to  that  in 
other  metazoa.  In  the  later  stages  of  the  development  of  the  sporo- 
cysts  of  Diplodiseus  the  mitoses  were  of  the  same  form  as  those 
found  throughout  the  later  stages  in  the  life  history.  In  the  earliest 
cleavages  of  the  fertilized  egg  it  seems  probable  that  the  nuclear 
membrane  must  be  ruptured  to  allow  the  fusion  of  the  male  and 
female  elements.  In  view  of  this  last  mentioned  fact,  it  would  seem 
probable  that  within  the  life  cycle  of  a  single  worm  there  may  be 
both  the  intranuclear  and  extranuclear  types  of  division:  although 
in  any  one  species  this  has  not  been  determined  with  certainty. 

In  the  fertilized  eggs  of  the  Heterocotylea,  and  in  those  of 
Faseiola  hepatkOj  at  least,  among  the  Malacocotylea  (Schubmann,  1905), 
the  centrosomes  lie  outside  the  nucleus.  In  most  figures  of  the  de- 
vek>iJiiient  of  the  rediae  and  cercariae  no  mention  is  made  of  these 
stnictures,  but  the  apparently  intranuclear  type  of  the  mitosis  would 
imply  the  intranuclear  position  of  these  bodies. 

The  behavior  of  the  chromosomes  in  the  anaphase  and  in  the 
telopiiase  of  mitosis  necessarily  differs  in  Diplodiseus  from  what 
jsually  takes  place  in  metazoan  nuclei.  In  this  worm  the  chromo- 
^c^mes  never  form  chromosomal  vesicles,  but  fuse  together  to  form 
;be  dense  caryosome,  which,  even  with  the  best  obtainable  differen- 
tiation, appears  perfectly  homogenous,  from  the  late  anaphase  stage 
k\  the  beginning  of  its  increase  in  size  in  the  early  prophase.  In 
:hi5  feature  of  the  mitosis  the  resemblance  to  the  mitosis  in  protozoa 
s  apraiii  very  marked. 

2.  The  Life  History  of  the  Malacocotylea. 

In  the  light  of  the  results  recorded  in  this  work  the  life  history 
)f  the  Malacocotylea  is  shown  to  be  one  in  which  usually  two 
>artlieno£^eiietic  generations  are  interpolated  between  any  two  gene- 
utious  coming  from  fertilized  eggs.  The  old  view  that  in  the  life 
listory  of  these  forms  there  was  a  true  alternation  of  generations 
—  Metagenesis  — -  as  well  as  that  of  Leuckabt,  Balfour  and  Loess, 
vho  saw  in  this  process  a  metamorphosis  extending  over  several  genera-^ 
ions,  must  be  given  up.  Claus'  interpretation  of  the  life  cycle  as 
leterogeuy  with  paedogenesis  seems  to  have  the  most  facts  in  its 
iUpport, 
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Looss  has  pointed  out  that  the  three  forms,  sporocyst, 
and  cercaria  are  built  upon  the  same  fundamental  plan  and 
the  essential  differences  between  them  is  in  the  increasing  compl 
which  is  shown  in  the  structure  of  the  three  members  of  the  s 
in  the  order  named.  This  is  most  clearly  shown  in  the  develop 
of  the  digestive  system,  the  water  vascular  system,  and  in  the 
vous  system;  while  the  structure  of  the  reproductive  system 
the  cercaria  sharply  over  against  the  parthenogenetic  forms. 

To  draw  a  comparison  from  tbe  development  of  the  cercari 
is  as  though  the  development  of  the  body  of  the  sporocyst 
stopped  when  the  primordium  of  the  gut  had  first  appeared  and 
water  vascular  system  had  developed  to  a  stage  when  onlj 
main  trunks  with  a  single  flame  cell  attached  to  each  had 
differentiated ;  while  the  redia  represents  a  stage  in  which  the  c 
lopment  has  gone  on  until  the  gut  consists  of  the  unpaired  primorc 
the  anterior  sucker  and  the  pharynx  and  oesophagus  had  been  c 
loped,  and  the  water  vascular  system  had  become  branched.  ^ 
the  body  has  become  elongate  in  outline. 

Except  for  the  presence  of  mature  sexual  elements,  the 
parthenogenetic    generations   represent   larval   forms    in  all 
structure. 

The  power  of  reproduction  which  has  been  developed  in  1 
larval  forms  may  be  interpreted  as  a  special  provision  for  ai 
crease  of  individuals  which  is  necessitated  in  order  to  compel 
for  the  fact  that  there  is  only  a  very  slight  probability  that 
cercaria  will  meet  with  the  conditions  necessary  for  its  fui 
development.  If  only  a  single  individual  came  from  each  ferti 
egg,  there  would  be  small  chance  that,  with  its  complicated 
history  with  the  consequent  number  of  critical  stages,  enough  eml 
would  be  able  to  transform  to  the  adult  condition  to  maintain 
life  of  the  species. 

Summary. 

1.  Diplodiscus  temporatus  Stafford  differs  in  many  charac 
particularly  in  the  nurse  generations  and  the  cercaria,  from 
European  species  Amphistomum  subdavatum  with  which  it  has 
generally  confounded. 

2.  For  the  formation  of  a  complete  cyst  it  is  essential  that 
cercaria  become  attached  to  some  substratum  by  means  of  the 
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tral  sucker;  otherwise  only  an  open  tube  of  the  cyst  forming  material 
will  result. 

3.  The  cercariae  are  positively  heliotropic,  and  when  set  free 
from  the  snail  in  a  normal  manner,  always  swim  to,  or  near  to,  the 
surface  before  encystment  takes  place. 

4.  The  encysted  worms  are  unable  to  withstand  dessication  for 
more  than  one  hour. 

5.  Tadpoles,  or  other  animals  which  obtain  their  food  by  brow- 
sing along  the  banks  of  streams,  may  take  up  the  encysted  cer- 
cariae with  their  food.  In  large  tadpoles  the  worms  become  trans- 
formed into  sexually  mature  worms.  In  other  animals,  and  in  some 
cases  at  least  in  small  tadpoles,  the  worms  become  again  encysted. 
If  such  intermediate  hosts  are  eaten  by  adult  amphibians  the  worms 
would  be  able  to  go  on  with  their  development  again. 

6.  The  eggs  (germ  cells)  in  the  sporocyst  may  arise  either  from 
cells  which  have  come  over  from  an  early  developmental  stage  free 
in  the  body  cavity  of  the  sporocyst,  or  they  may  as  is  the  case 
throughout  the  later  life  of  the  sporocyst,  arise  from  nuclei  in  the 
body  wall  which  become  segi-egated  at  one  end  of  the  body  cavity 
to  form  a  rudimentary  ovary. 

7.  The  mitosis  in  this  form  is  intranuclear.  All  of  the  chro- 
matin in  the  nucleus  is  gathered  into  a  single  (rarely  there  are  two) 
caryosome.  This  body  is  surrounded  by  a  densely  staining  mass  of 
cytoplasm.  The  centrosomes  in  the  resting  stages  of  the  nucleus 
lie  either  in  the  body  of  the  caryosome,  or  so  closely  applied  to  it 
that  their  identity  cannot  be  made  out.  The  centrosomes  become 
apparent  in  a  comparatively  late  prophase. 

In  the  prophase,  the  caryosome  increases  in  size  at  the  ex- 
pense of  the  nucleoplasm  until  the  whole  of  the  nuclear  contents 
are  gathered  into  a  single,  lightly  staining,  mass  which  is  con- 
nected with  the  nuclear  membrane  by  several  strands.  Within 
this,  at  first  homogenous  mass,  there  appear  chromatin  granules 
which  later  increase  in  size  and  finally  fuse  to  form  the  spireme 
thread,  which  soon  segments  to  form  the  chromosomes. 

The  spindle  fibres  are  very  prominent,  each  one  being  apparently 
made  up  of  several  (four)  smaller  fibres. 

•  Up  to  the  metaphase  of  division  the  nuclear  membrane  retains 
its  nearly  spherical  shape.  The  elongation  begins  in  the  anaphase 
and  the  constriction  follows  immediately. 

In  the  anaphase  the  daughter  chromosomes  are  drawn  up  into 
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a  compact  mass,  in  which  all  outlines  of  the  separate  chromoso 
are  soon  lost. 

The  constriction  of  the  nuclear  membrane  continues  until 
daughter  nuclei  are  separated  as  though  by  amitosis. 

8.  The  formation  of  the  spireme  for  the  maturation  divi 
takes  place  without  the  concentration  of  the  whole  of  the  nac 
contents  into  an  enlarged  caryosome.    Instead,  the  caryosome 
comes  directly  converted  into  the  spireme  thread  without  the  in 
vention  of  a  stage  in  which  the  chromatin  exists  is  small  grani 

Usually  the  maturation  spindle  is  excentric  in  the  %%%-^  i1 
located   near   that  end  of  the   nucleus  which  lies  nearest  to 
cell  wall. 

In  the  formation  of  the  polar  body  a  portion  of  the  nuc 
membrane  containing  one  set  of  the  daughter  chromosomes  from 
maturation  division  becomes  extruded  from  the  cell  so  that  the  p( 
body  contains  no  cytoplasm,  but  consists  of  a  portion  of  the  nuc] 
surrounded  by  a  double  membrane. 

9.  The  mitosis  in  this  form  resembles  closely  that  occnrin( 
the  protozoa. 

10.  The  two  micromeres,  which  represent  the  ectoderm, 
given  oflF  from  the  single  macromere  (mes-entoderm),  in  the  firet 
divisions.  The  gastrulation  is  epibolic.  Two  of  the  ectodeim  c 
in  the  nine  cell  stage,  are  set  apart  from  the  rest  to  form  the 
vesting  membrane.  The  embiyo  soon  becomes  a  syncytium^  but 
separation  between  the  ectoderm  and  endoderm  usually  rem 
distinct  for  some  time  after  the  cell  walls  are  lost.  Someti 
another  layer  of  cells  (nuclei  and  cytoplasm)  may  be  distinguis 
between  the  ectoderm  and  endoderm. 

11.  The  primordium  of  the  gut  often  retains  its  identity  i 
the  stage  when  it  exists  as  a  single  cell  after  the  separation  of 
two  primary  micromeres.  The  primordium  of  the  anterior  sucl 
disc,  pharynx  and  oesophagus  becomes  marked  out  at  the  ante 
end  of  the  embryo.  The  water  vascular  system  arises  as  two  lat 
intracellular  tubes,  one  on  either  side  of  the  body.  The  flame  i 
ai'ise  in  connection  with  some  of  the  meristem  nuclei  and  later 
quire  their  connection  with  the  lateral  trunks. 

The  reproductive  organs  arise  first  as  a  single  mass  of  c 
which  later  becomes  separated  into  recognisable  primordia 
the  testes,  the  ovary  and  the  accessory  parts  of  the  reproduc 
system. 
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12.  The  life  cycle  of  the  Malacocotylea  may  be  characterised 
as  Heterogeny  with  Paedogenesis. 
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,  UnlesB  otherwisa  stated,  all  iigares  are  drawB  with  camera  lactda 
at  the  magnification  obtained  with  the  ^EtSB  immeraion  objective  L5  mm 
and  compensating  ocular  12. 

Plate   30. 

Fig.  1.  Adnlt  worm  somewhat  coBtracted,  drawn  from  the  ventral 
side  as  a  transparent  object.     Zeisb  Obj,  16  mm  and  Oomp,  ocular  4. 

Fig.  2.  Same  speclmee  drawn  from  the  dorsal  side.  Same  magni' 
fication. 

Fig.  3.  Sporocyst  from  liver  of  Goniohfisis.  Zeiss  Obj.  8  mm  and 
Comp.  Ocular  4. 

Fig.  4.  Redia  from  liver  of  Gonioltasis.  Same  magnification  as  last 
figure. 

Fig.  5.     Encysted  cercaria.     Zeiss  8  mm  and  Comp.  ocular  4, 

Fig.  6.      Mature    eercaria   drawn    aa    a   tranaparent   object   from    the 

dorsal  side.     The   cystogenous    glands    are    omitted    on   the    right    side  of 

the  figure.     Zeiss  Ohj.  8  mm  and  Comp.  Oc,   4, 

Plate    31, 

Fig.  7.  Slightly  diagonal  longitudinal  section  through  a  mature 
eercaria  before  enoystment^  to  show  the  external  opening  of  the  water 
vascular  system.     Zeiss  Obj.  4  mm  and  Comp,  Oc,  4. 

Fig.  8.  Transverse  section  through  the  body  of  a  naarly  mature 
eercaria  which  had  given  off  the  contents  of  the  cystogenous  glands  while 
Btill  within  the  body  cavity  of  the  mother  redia. 

Fig.  9.     Section  through  a  very  young  eporocyat. 

Fig.  10.  Section  through  an  older  sporocyst  before  the  formation 
of  the  ovary  (Keimlager).     Zeiss  Obj.  1,5  mm  and  Comp.  ocular  6.     */>:!. 

Fig.  11.  Section  through  a  sporocyst  at  the  time  of  the  locabzatlou 
of  the  germinal  nuclei  to  form  the  ovary.  Magnification  as  in  the  last 
figure. 

Fig.  13.  Section  through  sporocyst  in  slightly  later  stage  than  in 
the  previous  figure.     Magnification  as  in  last  figure. 

Fig.  13.  Section  through  ovary  of  fully  developed  sporocyst. 
Magnification  as  in  last  figure. 


Fig.  14. 
Fig.  15. 
formation. 
Fig.  16. 
Fig.  17. 


Plate  32. 

Nucleus  of  segmentation  cell  in  the  resting  conditiou. 
Nucleus    of   segmentation    cell    in    early   stage    of   spireme 

Nucleus  of  segmentation  cell  in  later  prophase. 

Later  prophase ^  first  appearance  of  the  chromatin  granules. 
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Fig.  18.  Segmentation  nncleuB  in  which  the  redistributioo  of  the 
nucleoplasm  has  begun,  and  in  which  the  chromatin  granules  have  incresied 
in  size  and  are  fusing  to  form  the  spireme  thread. 

Fig.  19.  Nucleus  in  which  the  spireme  thread  has  been  formed  tnd 
already  extends  beyond  the  circular  mass  of  nucleoplasm. 

Fig.  20  y  21,  22.  Three  successive  stages  in  the  growth  of  the 
spireme  and  the  redistribution  of  the  nucleoplasm. 

Fig.  23.     Nucleus  containing  fully  formed  spireme. 

Fig.  24.  Nucleus  in  which  the  segmentation  of  the  spireme  to  form 
the  chromosomes  has  been  nearly  completed  before  the  redistaribution  of 
the  nucleoplasm  has  taken  place. 

Fig.  25.  Nucleus  in  which  all  of  the  chromosomes  are  distinct,  but 
still  attached  to  one  another  by  linin  filaments. 

Fig.  26.     Polar  view  of  a  nucleus  in  the  metaphase. 

Fig.  27.  Side  view  of  a  nucleus  in  which  the  chromosomes  are  being 
arranged  to  form  the  equatorial  plate. 

Fig.  28.     Side  view  of  a  nucleus  in  the  metaphase. 

Fig.  29.  Side  view  of  a  nucleus  in  rather  later  anaphase  to  show  the 
beginning  of  the  constriction  of  the  nuclear  membrane. 

Fig.  30.     Cell  in  which  the  division  of  the  nucleus  is  nearly  completei 

Fig.  31.  Egg  showing  the  characteristic  shape  of  those  which  come 
from  the  ovary  in  the  sporocyst. 

Fig.  32.  Egg  showing  fully  formed  spireme  for  the  matiiration 
division. 

Fig.  33.  Egg  in  a  late  prophase  of  the  maturation  mitosis,  the 
spireme  thread  has  segmented  to  form  the  chromosomes,  several  of  which 
are  distinctly  shown  as  separate. 

Fig.  34.  Side  view  of  an  egg  at  the  metaphase  of  the  maturation 
division. 

Fig.  35.  Section,  in  plane  of  the  equatorial  plate,  through  an  egg 
in  the  metaphase  of  the  maturation  division. 

Fig.  36.  Side  view  of  an  egg  (which  underwent  its  maturation  while 
free  in  the  body  cavity  of  the  sporocyst),  in  an  early  anaphase  of  the 
maturation  division. 

Fig.  37.  Side  view  of  an  egg  in  late  anaphase.  (Egg  matured  free 
in  body  cavity  of  the  sporocyst.) 

Fig.  38.     Egg  in  early  telophase  of  maturation  division. 

Fig.  39.     Late  telophase  of  the  maturation  division. 

Fig.  40.  Egg  with  attached  polar  body  in  which  the  ohromosomee 
are  still  distinct  from  one  another  after  those  in  the  egg  have  fioued  to 
form  the  caryosome. 

Fig.  41.     Egg  with  two  polar  bodies  (?)  attached. 
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Plate  33. 


Fig.  43.     Egg  in  resting  stage  before  the  first  segmentation  division. 

Fig.  43.     Section,   oblique  to  plane  of  equatorial  plate,    through  egg 
at  metaphase  of  the  first  segmentation  division. 

Fig.  44.     Side  view  of  an  egg  at  the  metaphase  of  the  first  segmen- 
tation division. 

Fig.  45.     Section   through   equatorial   plate  of  egg  in  first  cleavage. 

Fig.  46.     Two  cell  stage,  following  first  cleavage. 

Fig.  47.     Three  cell  stage,  result  of  second  cleavage. 

Fig.  48.     A  four  cell  stage,  resulting  from  irregular  segmentation  of 
the  micromeres. 

Fig.  49.     Five  cell  stage:  the  usual  result  of  the  third  cleavage. 

Fig.  50.     Section   through   an   embryo  showing  the  formation  of  the 
investing  membrane. 

Fig.  51.     Slightly  older  stage,  showing  the  characteristic  degenerative 
changes  in  the  nuclei  of  the  investing  cells. 

Fig.  52.     Section  through  an  embryo  in  which  all  of  the  cells,  with 
the  exception  of  the  endoderm  cells,  have  lost  their  outlines. 

Fig.  53.     Section  through  an  embryo  in  a  later  stage  of  development ; 
the  endoderm  is  clearly  marked  o£P  from  the  ectoderm. 

Fig.  54.     Section  through  an  embryo  in  which  there  is  a  well  defined 
layer  of  cells  between  the  ectoderm  and  the  endoderm. 

Fig.  55.     Section  through  an  embryo  in  which  there  is  no  distinction 

between  the  cell  layers,  except  for  the  greater  size  of  the  endoderm  nuclei. 

Fig.  56.     Longitudinal   section   through  an  embryo  showing  the  pri- 

mordia  of  the  gut,   of  the  anterior  sucking  disc  and  pharynx,  and  of  the 

vater  vascular  system. 
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CLINICA  DERMOSIFILOPATICA  DELIA  R.  UNIVERSITA  DI  PAVIA 

(Diretta  dal  Prof.  U.  Mantbgazza) 


DOTT.  ROBERTO  CASAZZA 

AS8ISTENTB 


SUI  DERMATOENDOZOI, 

a  proposito  di  un.nuovo  parassita. 

{Creeping  dUeaee  e  Pteudo-teahhia  da  "  Dmrmolecanium  migrana  ,,)  (*), 


(Comunicazione  fatta  nella  Seduta  del  27  aprile  1928) 


INTRODUZIONE 

Molte  e  varie  sodo  le  specie  apparteneuti  al  regno 
animale  —  ed  assai  ampiamente  scaglioDate  nella  scala 
zoologica  —  le  qaali  si  dimostrano  parassite  della  pelle 
umana.  Lasciando  da  parte  i  Protozoi  (gli  esseri  unicel- 
lalari)  che  hanno  tutta  una  patologia  propria  ed  impor- 
tantissima,  ^  pur  sempre  assai  grande  il  numero  dei  Me- 
tazoi  (pluricellulari)  che  parassitano  la  oute  ed  il  tessuto 
sottocntaneo  dell' uorao :  ai  fini  partioolari  del  presente 
lavoro  ^  neoessaria  anzitutto  una  divisione  di  questi  Me- 
tazoi  in  due  grandi  gi'uppi,  comprendenti  da  una  parte 
quelli  che  vivono  alia  superficie  del  tegumento  umano, 
dair  altra  quelli  che  vivono  —  esercitando  il  loro  paras- 


(•)  Comaaicazione  precedeatemeote  fatta  alia  XXIV  riunione 
della  Society  Italiana  di  Dermatoiogia  e  Venereologia.  Koma,  3  aprile 
1928  -  Anno  VI. 
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sitismo  —  nello  spessore  della  cute  o  del  sottocutaneo, 
che  essi  ledono  nell' integrity  anatomica.  Per  il  primo 
gruppo  Darier  usa  la  denominazioDe  di  «  epizoari  »,  di 
«  dermatozoari  >  per  i  seeondi  —  e  similmente  Rieeke  — 
mentre  Dubreuilh  (in  La  Pratique  Dermatologique,  1900), 
usava  indistintamente  la  dizione  «  dermatozoari  ».  Per 
maggiore  chiarezza  ci  serviremo  della  classifica  di  der- 
matoepizoi,  per  il  gruppo  dei  parassiti  di  superficie,  e  di 
derniatoendozoi  per  il  secondo  gruppo.  II  primo ,  che  6 
anche  il  piti  nuraeroso  di  specie,  non  6  interessante  per 
la  nostra  esposizione  :  verso  il  secondo  invece  ci  rivolge- 
remo  raassimamente,  con  lo  scope  di  portarvi  un  modesto 
contribute  di  osservazioni. 

Le  nostre  conoscenze  sui  dermatoendozoi  sono  ia 
parte  di  data  assai  antica,  in  parte  assai  recenti;  le  specie 
parassite  piti  anticamente  note  appartengono  agli  Artro- 
podi,  mentre  gli  Elminti ,  che  pure  li  precedono  nella 
scala  zoologica,  vennero  osservati  solo  in  seguito.  Perci6 
anche  seguiremo  quest' ordine  nella  trattazione. 


Gli  Artropodi   dermatoendozoi. 

Gli  Artropodi  Trachea ti  0)  si  dividono  in  tre  classi: 
Aracnidi,  Miriapodi  e  Insetti,  delle  quali  la  seconda  (Mi- 
riapodi)  non  ha  interesse  dal  nostro  pun  to  di  yista. 

Nella  prima  classe  —  Arcienidi  —  Tordine  Acari 
fra  le  molte  ci  presenta  due  famiglie,  fam.  Sarcoptidi  e 
fam.  Detnodecidiy  che  racchiudono  in  s^  rispettivamente 
il  Sarcoptes  scabiei  var,  hominis  (un  dermatoendozoo  fra  i 


(*)  Seguo  quasi  assolutainente  ,  per  tutto  quelle  che  e  classitica- 
zione,  P  ultima  edizione  (1927)  dei  Precis  de  Parasitologic  del  Brvmpt 
(Mas.son  e  C,  Parigi)  pur  uoq  ignoraudo  che  questa  classificaziooe 
noQ  corriMpoade  iu  tutto  a  quella  adottata  dalla  maggior  parte  dei 
ditterologi. 
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pitL  aaticamente  noti)  e  il  Demodex  folliculorum  var.  ho* 
minis.  Dico  senz'  altro  clie  il  D.  folliculorum  var. .  horn.  ^ 
an  dermatoendozoo  un  po'  speciale,  forse  da  oonsiderarsi 
spurio,  in  quanto  vive  t^ntro  la  pelle,  ^  vero,  raa  in  una 
oavit^  natarale  (follioolo  sebaceo),  non  in  una  oavitii  8ca- 
vata  «  ad  boo  >  a  spese  dell'  integrity  dei  tessuti  cutanei. 
Ma,  ritornando  alia  famiglia  dei  Sarcoptidij  in  essa  oltre 
al  S.  scahiei  var.  horn,  e  al  S.  scab.  var.  crustosae,  cbe 
8ono  gli  agenti  caasali  rispettivamonte  della  soabbia  toI- 
gare  e  della  soabbia  norvegese,  e  che  sono  fra  i  piu  lipid 
dermatoendozoi  {^) y  noi  troviamo  altre  variety,  d' origine 
animale,  che  possono  passare  sull'  uoino  e  dare  dei  qaadri 
olinici  a  tipo  scabbia ,  raa  nei  quali  —  oltre  le.notevoli 
differenze  cliniche  —  quasi  sempre  si  noia  Vassenza  di 
cunicoli.  II  parassita  vive  ed  opera  cosi  in  superficie ;  si 
comporta  quindi  quasi  esclnsivamente  da  derraatoepizoo. 
Queste  specie  sono :  il  Sarcoptes  scabiei  var.  equi  (scabbia 
equina,  con  aspetto  di  pityriasis  rubra  (Darier)),  S.  sc.  var. 
avis,  var.  caprae,  var.  aucheniacy  var.  cameli,  var.  suis,  var. 
canis,  var.  vulpis,  tar.  leonis,  il  Sarcoptes  minor  var.  cati 
(scabbia  sarcoptica  del  gatto)  e  il  Ghorioptes  symbiotes  var. 
boms.  Qnesfc' ultimo  fu  trovato  da  Moniez  (citato  da  Brurapt) 
nei  foUicoli  sebacei  del  naso,  presentando  cosi  una  looa- 
lizzazione  tutt' affatto  simile  a  quella  che  ha  richiamato 
la  nostra  attenzione  a  proposito  del  Demodecide  dei  folli- 
coli.  E  ancora  6  molto  interessante  quanto  dice  Brumpt, 
che  cio^  in  Africa,  negli  individui  colpiti  da  soabbia  co- 
mune,  6  spesso  impossibile  trovare  cunicoli.  A  quale  causa 


(^)  Nei  la  scabbia  norvegese  si  possono  avere  cavit&  coDteneDti 
acari  le  quali  si  approfondano  fino  nello  strato  spiooso.  Riguardo  poi 
al  parassita  di  questa  forma  morbosa,  h  tuttora  "  sub  judice  „  la 
questioue  se  esso  sia  ideatico  o  do  al  Sarcoptes  scabiei  var.  hominis. 
Ho  raantenuta  la  divisions  fra  le  due  variety  in  omaggio  a  quanto 
fa  il  BauMPr    senza  voler  affatto  proaunciarmi  sulla  questione. 
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attribuire  questo  epizooarismo  ?  Forse  a  Tariazioni  delta 
pelle  fn  quegli  individui ,  come  vediamo  —  in  patologia 
cutanea  —  negli  psoriasioi  che  Samberger  (^)  non  ha  mai 
yisti  affetti  da  scabbia?  0  a  Tariazioni  del  parassita  o  del- 
Tambiente?  A  noi  basta  1' aver  ricordato  il  fatto. 

Abbiamo  dunque  gi^  tenuto  parola  delle  due  prime 
class!  degli  Artropodi  Tracheati,  le  classi  cio6  degli  Arac- 
nidi  (ottopodi).e  dei  Miriapodi.  Veniarao  era  alia  terza, 
qaella  degli  Insetti  (esapodi),  fra  tutte  la  piti  ricca  di 
specie  a  noi  iateressanti.  Prima  di  venire  alia  trattazione 
di  essa,  oecorre  fare  un  importaute  rilievo  :  mentre  nolle 
forme  di  cui  sopra  trattammo  e  dovute  ad  Acari  —  siano 
essi  Demodecidi  o  Sarcoptidi  —  chi  determina  la  lesione 
^  sempre  la  forma  adulta,  invece,  nolle  forme  di  dermato- 
endozoarismo  dovute  agli  Insetti,  chi  agisce  ^  quasi  sempre 
(vedremo  reccezione)  il  parassita  alio  state  di  larva. 

Yeniamo  dunque  agli  Insetti,  e  pifi  specialmente  agli 
Insetti  Pterigoti,  che  soli  ci  interessano.  Fra  i  vari  ordini 
in  cui  essi  si  dividono ,  ci  soffermeremo  dapprima  su 
quelle  dei  Ditteri,  e  piti  precisaraente  tratteremo  dei  Dit- 
teri  Ciclorafi  Schizofori,  che  raccolgono  essi  soli  molte  piii 
specie  dermatoendozoarie  che  non  gli  altri  ordini  che  li 
precedono  e  li  seguono  nella  classificazione  degli  Insetti. 

I  Ditteri  C.  S.  provocano  nella  patologia  umana,  per 
mezzo  di  varie  specie,  numerosi  ed  important!  quadri  cli- 
nici,  noti  sotto  il  nome    generico    di    Myiasi  (^),  le    quali 


(')  Citato  da  Darier  :  "  Precis  de  Dermatologie  „,  ed.  1923,  p.  114. 

(^)  Degni  di  ricordo  sono  gli  iinportanti  coatributi  italiaui  alia 
questioiie ,  che  sono  raccolti  da  V.  Ramazzotti  nel  suo  lavoro : 
''  Myasis  dermatosa  oestrosa  da  Larva  Migrans  „  (primo  caso,  se  uoa 
erro,  di  vera  Creeping  disease  ia  Italia),  pubblicato  nel  Bolletiino 
delle  Speciality  Medico- Chirurgiche  di  Milano ,  1927,  faac.  11.  Fra  i 
piii  recenti  lavori  ricordo  anche:  C.  Venbroni:  "  Myiasi  n-^jlla  So- 
malia Italiaaa,,  Rif.  med,,  1926,  vol.  42,  pag.  416. 


-  7  -^ 


possono  interessare  altri  e  piti  organi  e  sistemi  all'  infaori 
delist  pelle.  Brumpt  infatti  ne  fa  3  gruppi  in  base  alle 
looalizzazioni : 

1^  Myiasi  cutanee; 
2^  Myiasi  cavitarie; 
3^  Myiasi  intestinali. 

Ora,  a  chi  si  occapa  di  Dermatologia  interessa  evi- 
denteraente  in  massimo  grado  il  prirao  gruppo ,  pur  tut- 
tayia  anohe  gli  altri  possono  offrire  aspetti  clinici  a  lui 
interessanti.  Infatti ,  nelle  Myiasi  cavitarie  (2^  g^'uppo), 
oltre  alle  yarietk  ohiamate  Nasomyiasi,  Otomyiasi  —  (ap- 
panto  per  le  looalizzazioni)  —  Oculomyiasi,  Gistamyiasi^ 
M.  simultanea  delle  cavita  naturali,  noi  vediamo  descritta 
ana  Myiasi  generalizzata  (eccezionale)  ed  anche  una  Myiasi 
delle  pfaghe^(^)  ohe  possono  presentare  talora  interesse  der- 
matologico.  Cos!  pure  dobbiamo  accennare  alia  Myiasi 
iniestinale  (3^  g^'uppo),  in  quanto  ^  possibile  che  dal  tube 
digerente  la  larva  raigri  e  raggiunga  la  pelle,  meccanisroo 
patogenetico  questo,  ohe  da  yarii  A. A.  si  sostiene  in  al- 
cane  fra  le  piti  tipiche  M.  cutanee  propriamente  dette, 
mentre,  in  altri  casi  e  piti  faoilmente,  Tinfestione  avviene 
direttamente  dall'  esterno. 

Ma  un  interesse  veramente  speciale  hanno  per  noi 
le  Myiasi  cutanee    propriamente   dette   (1^  gruppo).   Esse 


(^)  Appare  giustiticato  il  distaccare  —  come  fa  Brumpt  —  oetta- 
mente  le  M.  delle  piaghe  dalle  M.  cutanee  propriamente  dette:  infatti 
le  M.  delle  piaghe  —  che  sono  anche  da  considerarsi  come  una  com- 
plicanza  di  aitre  affezioni  e  non  come  una  forma  a  8^  ,  primitiva  — 
interessano  quasi  sempre  altri  e  piu  tessuti  all' iufuori  della  pelle. 
Nella  tavola  riassuntiva  annessa  non  sono  quindi  ricordate  le  specie 
parassite  delle  M.  delle  piaghe  per  le  quali  rimando  il  lettore ,  desi- 
deroso  di  maggiori  particolari ,  al  lavoro  del  Porta  ed  alia  biblio- 
grafia  di  esao. 
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vengono  oggi  divise  in  3  tipi  principal!  dai  maggiori  AA., 
a  seconda  dell'  aspetto  e  del  deeorso  clinioo  : 

1**  Tipo.  -  Oaratterizzato  da  un  aspetto  lineare  dell' affezione,  che 
progredisce  via  via,  con  andamento  per  lo  piu  capriccioso, 
a  zig-zag,  accompagnato  da  prurito.  E  questa  la  forma  nota 
Botto  varie  denominazioni  tra  cui  la  piii  usata  h  quella  di 
"  Creeping  disease  ^,  Brumpt  usa  ancora  la  dizione  Myiase 
rampajite  sous-culanee  che  e  i  in  propria,  perche  la  sede  del- 
Paffezidne  non  ^  affatto  seinpre  nel  sottocutaneo. 

2©  Xipo.  -  M,  solloculanea  a  tumori  ambidanli ,  o  a  tumori  pe- 
riodici  di  Hoeg,  talora  a  liingo  deeorso,  con  formazione  di 
tumori  infiammatorii  collegati  fra  lore  da  un  piccolo  cordone 
dMnfiltrato,  che  segna  la  via  seguita  dalla  larva,  mentre  i  detti 
tumori  segnano  ie  tappe  di  arresto. 

3®  Tipo.  -  M.  fu)*uncolosa ,  nella  quale  11  tumore  infiammatorio  e 
la  prima  ed  ultima  manifestuzione  provocata  dalla  specie 
parassita.  Pu6  quindi  esser  chiamata  anche  meglio  *^  M.  a 
tumore  infiammatorio  unico  „. 

Abbiamo  dunque  visto  sotto  quali  aspetti  clinlcl  i 
Bitteri  C.  S.  agisoouo  da  Dermatoendozoiy  ci  resta  da  ac- 
oennare  quali  siamo  fra  1  numerosissimi  Ditteri  quelli 
che  presentano  tale  comportamento.  Brevemente  dir6  che 
due  sott'ordini  dei  Ditteri  C.  S.  ci  interessano: 

1^  quelle  dei  Muscoidi  Calipteri  con   due    famiglie 

(fam.  Sarcofagidi  e  fara.  Muscidi) 
2^  quello  degli  Estroidl  con  la  sola  famiglia  Estridi 

per  le  due  sottofamiglie  Estrini  e  Cuterebrinu 

Assai  numerosi  sono  i  generi  e  le  specie  qui  raccolte, 
e  raolte  di  esse  sono  citate  con  varie  denominazioni  dai 
vari  Autori.  Nella  tavola  riassuntiva  qui  acclusa,  per  evi- 
tare  confusione,  questi  generi  e  queste  specie  sono  quasi 
sempre  nominati  con  le  denominazioni  consacrate  dalla 
antoritk  del  Brumpt  (vedi  tavola  riassuntiva  degli  Artro- 
podi  Dermatoendozoi). 
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Ma  y  fin'  ora ,  nella  trattazione  degli  Insetti  Pterigoti 
oi  siamo  oocupati  di  uno  solo  degli  ordini  in  cai  essi  si 
dividono ,  quello  dei  Ditteri.  Ora ,  altri  ve  tie  sodo  into- 
ressanti  dal  panto  di  vista  del  dermatoendolBoarismo. 

Sono  note  infatti  nelT  ordine  A/anittef*i,  famiglia 
Sarcopsillidii  le  specie:  Sarcopsylla  penetrans ,  S.  galli- 
nficea,  S.  canis.  Di  esse  la  prima  ^  speoialmente  nota  ai 
caltori  di  parnssitologia  tropicale.  (Da  notarsi  che  di 
qaeste  specie  sono  parassiti  gli  adulti  e  non  le  larve). 

E  ancora  un  terzo  ordine ,  oltre  i  Ditteri  e  gli  Afa- 
nitteri,  noi  dobbiamo  ricordare,  quelle  degli  Imenotteri, 
per  la  famiglia  Formicidi  e  cio^  in  seguito  alia  recentis- 
sima  descrizione  di  Elander  ed  Hoi  lings  worth  di  un  case 
di  Creeping  disease  dovuto  ad  una  Formica  del  genere 
Solenopsis,  caso,  per6,  che  dobbiamo  forse  ritenere  come 
del  tutto  acoidentale. 

E  infine ,  suUa  base  dei  due  casi  che  esporrb  diffu- 
samentOy  mi  6  state  possibile  dimostrare  che  vi  sono  der- 
matoendozoi  anohe  in  un  quarto  ordine,  quello  degli  Emit- 
teri.  Infatti  le  larve  che  ho  raocolto  appartengono  ad 
Insetti  del r  ordine  Emitter i  ^  e  piti  precisomente  del 
sott' ordine  Ofnotteri,  famiglia  C6ccidi ,  sottofamiglia 
LecaninL 

Abbiamo  dunque  potuto  vedere  nell'  insieme  tutti 
quegli  Atropodi  Tracheati  che,  alio  state  attuale  delle 
conoscenze,  si  comportano  da  dermatoendozoi.  Ma  vi  sono 
altri  animali  che  presentano  tale  comportamento. 

Infatti  ,  lo  studio  della  letteratura  su  una  delle  piti 
rare  interessanti  caratteristiche  forme  di  dermatoendo- 
zoarismOy  la  cosidetta  Creeping  disease,  ci  obbliga  a  ri- 
conoscere  per  dermatoendozoarie  anche  alcune  specie  di 
Elminti. 


Ill 


10  - 


Gli  Elminti  dermatoendozoi. 


Leggiamo  infatti  che  in  Giappone  ed  in  Cina,  in 
forme  olinioamente  affatto  simili  alia  classica  Creeping 
disease  da  larve  di  insetti,  sono  state  trovate  forme  adulte 
di  Nematelminti  del  genere  Gnathostofna ,  e  piu  precisa- 
meate  delle  specie  G.  hispidum  (Morishita,  Morishita  e 
Faust)  e  G.  spinigerum  -  seu  siamense  -  (Tamura,  Dohi, 
Sakai).  Inoltre  Deuntzer  e  Lewinsen  dimostrarono  lo  stesso 
0.  spinigerum,  non  in  una  Creeping  disease,  ma  in  an 
isolate  tuniore  infiararaatorio  del  sottocutaneo.  E  ancora, 
Ikegami  Tutaka,  in  un  caso  pnre  a  tipo  Creeping  disease, 
trov6  una  forma  diagnosticata  per  Echynorhynchus  sphae- 
rocephalus. 

E  infine,  in  America,  Kirby-Smith,  Dove  e  White, 
che  osservarono  un  enorme  numero  di  individai  affetti 
da  una  forma  di  Creeping  eruption  eon  caratteri  un  po^ 
speciali  (facile  molteplicit^  delle  lesioni  a  tragitto ,  pos- 
sibility di  fatti  generali  come  dimagramento  ed  anemia 
secondarii),  5  volte  su  200  biopsie  hanno  dimostrato  un 
verme  parassita  per  il  quale  hanno  create  il  genere  prov- 
visorio  ^  Agamonematodunt  „.  Questo  lore  Agamonemalodum 
migrans  fu  osservato  e  descritto  in  base  a  reperti  micro- 
scopici  ottenuti  con  sezioni  seriate  delle  dette  biopsie, 
che  furono  prelevate  agli  estrerai  di  tragitti  scavati  nella 
pelle. 

Le  specie  di  Elminti  sopra  citato  non  sono  le  sole 
che  presentino  fatti  di  dermatoendozoarismo.  Altre  ve  ne 
sono,  e  molte,  le  quali  non  presentano,  6  vero,  il  quadro 
clinico  caratteristico  delle  precedenti  (e  cio6  assai  vicino 
alia  Creeping  disease  vera,  da  larve  di  Inseiti),  ma  espli- 
cano  esse  pure  la  lore  azione  parassitaria  per  la  maggior 
parte  uel  tessuto  sottocutaneo,  producendo  talora  dei  qua- 
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dri  oliaici  che  molto  si  ayvicinano  alle  altre  due  manife- 
stazioni  ohe,  oltre  la  Creeping  disease,  studiammo  a  pro- 
pofiito  delle  Myiasi  cutanee,  Toglio  dire  la  forma  a  tumori 
ambulanti  e  la  forma  a  tamore  infiammatorio  isolate. 

Scorrendo  il  g\k  citato  manuale  del  Brumpt,  possiamo 
vedere  numerose  specie  a  noi  interessanti  per  dermato- 
eadozoarismo :  ricordiamo  tra  i  Platelminti. 

—  la    Fasciola   epatica   che    pu6,    talora,  embolizzare  an 

Taso  periferico  e  dare,  secondariamente,  una  forma 
ascessuale  del  sottocutaneo.  Questa  specie  appar- 
tiene  ai  Trematodi,   vediamo   ora   fra  i  Cestodi: 

—  La  larva  della  Tenia  solium,   il    Cysticercus  cellulosae 

che  pu6  dare  interessanti  manifestazioni  cutanee(^), 

—  L'  Echinococcus  granulosus  che   pub  dare  non  rarissi- 

mamente  cisti  idatidee  cutanee. 

—  Fra  i  Botriocefalidi,  la  larva  di  Diphyllobothrium  Man- 

soni  fu  risGontrata  come  dermatoendozoaria  da 
Ijima  e  Murata ,  Sambon ,  Daniels  (sempre  fuori 
d^Europa),  e  cosi  pure  lo  Sparganum  prolifer 
che  in  numerosi  esemplari  si  incista  nel  sottocu- 
taneo, tanto  che  Eodama  afferma  che  talora  ivi  se 
ne  possono  contare  centinaia  per  decimetre  qua- 
drato.  II  case  di  Tashiro,  tra  Taltro,  presenta  un 
tipico  decorso  a  tumori  ambulanti. 
E  ancora,  fra  i  Nematelminti  ricordiamo : 

—  \j  Enterohius    vermicularis   (Oxyuris   verm,)    che    «  in 

certi  casi  troviamo  in  abbondanza  iielle  lesioni  da 
lui  prodotte  sotto  1'  epidermide  del  perineo  o  del 
solco  genito-crurale  »  (Brumpt), 


(*)  Vp<li    il  recentissimo   lavoro   di    TnuFFr :    "  Snlla    Ciaticercosi 
deli'  ipoderma  „  in  Arch.  It.  di  Derm,  e  Vea.,  1928,  f.  111. 


IN 


1 


-  12  - 

Lo  Strongyloides  intestineUiSy  VAncyloatotna  duodenale^ 
il  Necator  americanus  presentano  an  particolare 
dermatoendozoarismo  —  di  passaggio ,  per  coal 
dire  —  in  quanto  attaocano  1'  uomo  per  lo  pitk 
penetraado  attraverso  la  pelle.  Ora  si  pu6  fare  1'  ob- 
biezione  —  ohe  vale  anche  per  raolte  delle  specie 
prima  aocennate  e  ohe  accenneremo  in  seguito  — 
che  il  dermatoendozoarismo  che  osserviamo  in  loro 
non  b  che  il  particolare  di  an  quadro  prima  o  poi 
generalizzato ,  con  la  partecipazione  comunqne  di 
altri  e  piti  organi.  La  constatazione  non  infirma  il 
fatto,  per  noi  interessante ,  della  presenza  del  pa- 
rassita  dentro  la  cute  o  dentro  il  sottocutaneo, 
ove  pu6  dare  manifestazioni  morbose  tipiche,  tanto 
piti  che  qualche  cosa  di  simile  vediamo,  ad  esempio, 
nolle  Myiasi  (vedi  forme  cntanee  contemporanee  o 
SQSseguenti  a  M.  cavitaria  o  intestinale). 

Cos!  pare  lo  studio  delle  Filarie  ci  offre  di  interes- 
sante le  varici  cntanee  linfatiche  zeppe  di  Wu- 
cheria  Bancrofti  i  tumori  sottocatanei  da  Oncho- 
cerca volvulus  («  che  —  anche  —  pa6  invadere  il 
derma  situandosi  negli  strati  superficiali  di  esso, 
in  pieno  connettivo  e  sempre  all'  inf  uori  della  rete 
vascolare  »  Brumpt),  e  la  discassa  qaestione  della 
«  seabbia  da  filarie  ».  E  ancora  V  Onchocerca  caecu- 
Hens  (Guatemala)  ohe  vive  in  tumori  sclerosi  sotto- 
cutanei  e  pu5  dare  una  Onchocercosi  cutanea,  a 
forma  acuta,  erisipeloide,  e  a  forma  cronica,  indu- 
rativa,  col  colore  verdastro  caratteristico.  Infiue  la 
Loa  Loa,  che  predilige  il  cellulare  sottocntaneo  e 
vi  compie  traslazioni  rapide  e  Innghe  (prodncendo 
edemi  fugaci,  spesso  pruriginosi)  durante  le  quali 
si  possono  vedere ,  ove  la  pelle  6  sottile ,  per  tra- 
sparenza  i  oontorni  del  verme; 
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—  II  Dracunculus   m^dinensis    hen    noto  per   la    caratte- 

ristica  affezione  che  produce,  6  pure  un  endozoo 
del  sottocutaneo. 

—  E  anoora   sono  da  citare  il  Oongylonema   pulchrum  (*) 

trovato  agli  Stati  Unifci  (Corvington  e  Ward)  sotto 
la  mucosa  del  labbro  inf.  di  un  ragazzo  di  16  anni, 
il  G.  labiate  trovato  da  Pane  in  una  pustola  del 
labbro  superiore  di  un  napoletano,  il  0,  subtile 
descritto  da  Alessandrini.  Viveva  neirepitelio  boc- 
cale  di  una  persona  abitante  a  Boma  (Brumpt). 

—  E  da  ultimi  ricordiamo  ancora  i  generi  Gnathostoma  e 

Agamonematodura,  sui  quali  ci  soffermammo  gik 
ampiamente. 

Riassumendo  ,  numerose  sono  le  specie  animali  der- 
motoendozoarie,  e  sono  in  parte  comprese  fra  gli  Elminti, 
in  parte  comprese  fra  gli  Artropodi.  A  queste  ultimo  noi 
vogliamo  portare  il  contribute  di  forme  fin'  ora  non  de- 
scritte  come  parassite,  e  ci6  in  base  ai  seguenti 

CASI  PERSONALI  : 

CA80  I.  —  II  25  luglio  192B  si  presenta  al  nostro  Ambula- 
torio  tale  N.  M.,  contadina,  di  anni  52,  da  Garlasco.  E  una  donna 
abbastanza  robusta,  in  discrete  condizioni  di  sanguificazione  e  di 
nutrizione ,  maritata ,  con  numerosa  prole.  Lavora  sempre  in  cam- 
pagHH.  Nulla  presenta  dMmportante  all'infuori  delta  lesione  cutanea 
che  r  ha  condotta  da  noi.  Ci  racconta  che  da  circa  due  settiiuane 
sotfre  di  modico  prurito  alia  front.e  ed  alia  guancia  sinistra,  talura 
con  lievi  sensazioni  subbiettive  di  puntura  e  di  bruciore.  Nei  primi 
giorni ,  quando  questi  fenomeni  erano  ineno  accentuati ,  eusa  non 
riscontniva    alterazioni  visibili    della    cute    del   viso :  e  da  notarsi 


(*)  E  ititeressaote  il  rilevaro  che  queste  specie  sodo  vicinidSime 
al  G.  neoplasticumy  die  FiBiCRU  ha  ditnostrato  ensere  cancerogeuo  iiello 
stoiuaco  e  nella  lingua  del  Mus  norvegicus. 
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tuttavia  che  essa  dice  che  si  osservava  con  poca  attenzione.  Dipoi 
si  accorse  di  ana  linea  rilevata  (in  corrispondenza  della  quale  ay 
vertiva  il  prnrito)  e  che  aiidava  di  giorno  in  giorno  avanzando  e 
dalla  tempia  destra,  donde  era  partita,  contornando  la  fronte,  seen 
deva  verso  la  guancia  sinistra.  Infatti,  esaminandola,  si  nota: 

V  anione  del  terzo  laterale  con  il  terzo  medio  del  sopraccigli< 
destro  segna  il  punto  di  partenza  di  una  linea  leggermente  rilevab 
che  sale  sulla  fronte,  ondulando  bra  piu  ora  ineno,  fino  quasi  aih 
inserzione  dei  capelli ,  poi  spostandosi  an  poco  pid  in  basso  e  la 
teralmente,  contorna  quasi  tutta  la  fronte.  Dopo  averla  traversatj 
cosi  quasi  coiupiutamente,  scende  in  basso  ed  un  po'  lateralmente 
arriva  quasi  alP  estremo  esterno  del  sopracciglio  sinistro,  si  perd( 
in  mezzo  ad  esso,  riprendendo  poi  piii  francamente  il  suo  decors( 
sulla  guancia  sinistra ,  a  semicerchio :  termina  infine  alPaltezzi 
della  linea  che  congiunge  I'ala  del  naso  con  il  lobo  delP  orecchi( 
sinistro  (Fig.  1  e  2).  Questa  traccia  lineare,  delia  lunghezza  di  20- 
22  cm.  circa,  leggermente  rilevata,  e  di  colore  giallo  un  po'  grigi< 
rispetto  al  colore  della  faccia,  e  accompagnata  per  la  massimi 
parte  da  an  evidente  aloncino  eritematoso  qaalche  poco  desquam 
mante,  un  po'  pid  evidente  al  disopra  del  sopracciglio  sinistro 
francamente  accentuate  in  corrispondenza  del  semicerchio  de8critt< 
sulla  guancia  sinistra. 

Alia  palpazione  si  sente  un  rilievo  appena  accentuate,  indoleote 
pi{i  accentuato  in  corrispondenza  della  prima  e  piu  ancora  delli 
seconda  sede  sopra  citate. 

V  ammalata  ci  dice  di  aver  applicato  delle  pomate  (quali  noi 
sa  precisare)  e  d'  aver  f^tto  un  paio  di  pennellature  con  tintan 
d'jodio  sulla  regione,  ma  sempre  senza  alcun  risultato. 

Davanti  all'  aspetto  caratteristico  della  lesione,  uns 
diagnosi  iinmediata  non  si  pot6  fare;  ci  parve  doveros< 
ansitutto  di  fare  esami  per  allontanare  un  primo  8oapett( 
—  che,  pur  contraddetto  da  alcuni  dati  obblettivi,  avevj 
in  favore  la  figurazione,  l'  eritema,  la  lieve  desquarama 
zione  -  che  si  trattasse  cio^  di  una  forma  di  trioofizif 
eritemato-squammosa:  cominciammo  adunque  a  fare  ri 
cerche  grattando  cou  un  bisturl  la  linea  festonata,  rac 
cogliondo  il  raateriale  sa  un  vetrino,  trattandolo  ppi  cor 
potassa  caustica  al  40  ^/q,  ed  esaminandolo  microscopi- 
camente. 
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Dopo  una  diecina  di  esami  sotto  ogni  aspetto  infrut- 
tuosi,  in  un  preparato  ottenuto  dairestremo  distale  (a  si- 
nistra)  del  tragitto,  averamo  la  sorpresa  di  trovare  an  pa- 
rassita,  grande  air  inciroa  corae  un  ooinune  acaro  della 
soabbia,  che,  fin  dai  primi  esami  ci  stupi  per  il  suo  aspetto 
che  non  corrispondeva  a  nessuna  n6  delle  forme  a  noi 
note,  n^  di  quelle  riportate  nei  testi  di  parassitologia.  In- 
sisteramp  nei  prelevamenti  di  materiale  e  senza  risultati ; 
infine  dovemmo  abbandonare  la  ricerca  per  intolleranza 
dell' ammalata.  La  invitammo  a  tornare  ,  ma  essa  non  si 
fece,  fino  ad  oggi,  piti  viva. 

Rispetto  alia  forma  olinica  ci  orientammo  presto  verso 
una  cosi  detta  Creeping  disease,  con  local izzazione  proba- 
bile  del  canalicolo  sottooornea. 

Del  parassita  per  allora  non  identifiCato,  fu  fatto  uno 
schizzo  (^)  che  riproduciamo  tal  quale  (Fig.  3). 

La  nostra  incertezza  sulla  classificazione  del  parassita 
ed  auche  sul  suo  valore  come  agente  causale  delTaffezione 
sarebbe  probabilmente  rimasta  se  non  ci  fosse  oocorso, 
un  anno  dopo,  un  secondo  case  dissimile  clinicamente, 
ma  dovuto  ad  analogo  parassita,  che,  meglio  studiato  e 
documentato,  ci  fece  giungere  a  conclusioni  molto  impor- 
tant]. 


CiSO  IL  —  II  2  luglio  1927  si  presenta  al  nostro  Ambalatorio 
certo  F.  N. ,  di  anni  ^5 ,  da  Gropello  Caiioli,  il  quale  esprime  il 
sospetto  di  essere  colpito  da  scabbia.  Infatti  Tesame  clinico  (corae 
vedremo  meglio  in  seguito),  specie  per  la  presenza  di  cunicoli  tut- 
t' affatto  tipici  per  forma  e  sede,  ci  fa  confermare,  ad  un  primo 
esame,  tale  sospetto.  Ad  ogni  modo  si  preleva  con  un  rasoio  una 
lamella  (nostra  solita  tecnica  nella  scabbia)  di  tessuto  corneo  com- 
prendente  un  cunicolo,  situato  nello  spazio  tra  dito  indice  e  medio 
della  mano  sinistra.  Si  monta  in  potassa  cau8tica40%e  si  osserva 


(*)  Hingrazio  vivamente  il  collega  ed  amico  Prof.  Franco  Flarer 
che  geiitilmente  mise  a  mia  diaposiziooe  tale  diaegno,  eseguito  di  sua 
raano,  noiiche  le  fotoojrafie  ed  i  dati  che  aveva  raccolli  sn  qnesta  iii- 
teressaute  ammalata. 
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al  microscopio :  non  si  trova  alcun  che  di  parassitarioi  Dato  1'  a- 
spetto  delle  manifestazioni  cutanee  senz^altro  si  consiglia  l^am- 
malato  ad  entrare  in  Clinica,  per  un  ulteriore  aocertamento  dia- 
gnostico  e  per  le  cure  del  caso ,  ci6  che  egli  promette  di  fare  il 
domani  stesso.  Entra  invece  la  mattina  del  4  luglio,  cioe  due 
giorni  dopo  :  le  manifestazioni  cutanee  sono  allora  air  incirca  quelle 
osservate  al  primo  esame,  forse  un  poco  attenuate. 

Trascrivo  ad  ogni  modo  la  storia  olinica  compilata  il  giorno 
4  luglio  stesso : 

^  Nulla  nel  gentilizio;  nato  di  parto  fiHiologico  a  termine,  ebbe 
allattamento  mercenario ,  durante  il  quale,  per  irrazionale  aliroen- 
tazione,  ebbe  qualche  ritkrdo  —  fiare  -  nell'  ossificazione.  Si  riiuise 
poi  completainente.  Non  ricorda  d*  aver  avuto,  nel  corso  del  tempo, 
alcuna  malattia  degna  di  importanxa,  tranne  una  forma  di  blenor- 
ragia  acuta,  sofferta  lo  scorso  anno  e  guarita,  dice,  in  S  mesi.  Non 
altro.  E  modico  bevitore,  fortissimo  fumatore.  Da  notarsi  che  eser- 
cita  il  piccolo  commercio  nei  cascinali  e  nei  paesi,  percio  passa 
continuamente  dalP  uno  all' altro  di  essi,  camminando  assai  spesso 
in  mezzo  ai  campi  e  sempre  calzato  di  scarpette  basse.  Inoltre  e 
costretto,  dice,  a  dormire  nei  luoghi  piu  disparati ,  non  sempre 
puliti,  cambiando  di  letto  quasi  ogni  giorno. 

Fa  rimontare  V  inizio  della  forma  cutanea  attuale  a  circa  10 
giorni  prima,  quando  avverti  la  prima  senzazione  di  prurito.  Co- 
minci6  alle  gambe,  sail  a!la  cintura,  poi  via  via  fino  al  petto.  Con- 
temporaneamente  alle  gambe,  il  prurito  si  fece  sentire  vivo  alle 
mani  (specie  negli  spazi  interdigitali)  e  subito  dopo  anche  alle 
braccia.  Non  ha  falto  alcuna  cura  fino  ad  oggi, 

All'esame  clinico  si  osserva:  Individuo  robusto,  con  muscola- 
tura  sviluppata  e  tonica,  pannicolo  adiposo  scarso,  cute  abbronzata 
nelle  parti  sooperte.  Nonostante  una  certa  eleganza  degli  abiti,  e 
in  istato  di  rilevante  sporcizia  ed  emana  pessimo  odore.  Al  capo: 
nulla  aU'iufuori  di  una  faringite  cronica,  probabilraente  da  fumo. 
Alia  stessa  causa  sono  certo  da  riferire  i  lievi  fatti  bronchiali  che 
si  riscontrano  alTesame  del  torace.  11  cuore  nulla  presenta  clini- 
cameiite :  ha  facile  tachicardia  emotiva.  Nulla  alPaddome.  Sistema 
ghiandolare   linfatico :    qualche   piccola  ghiandola  dura,  indolente 

alle  regioni  laterali    del    collo  ed  agli  inguini.  S.  R.  W.  — ; 

Sachs  Georgi —  ;  Intradermoreazione   alia  tubercolina  VioooJ 
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leggero  -f.  Urine:  limpide,  negative  le  ricerche  delP albnmina , 
zacchero,  indacano  e  urobilina.  La  numerazione  del  globuli  rossi 
e  bianchi  e  la  formula  leucocitaria  sono  nei  limit!  normali. 

Ksame  delta  cute:  Nelle  sedi  indicate  dalle  figure  7  e  8  si  no- 
tano  evident!  segni  di  grattamento  inframmezzati  da  rare  piccole 
papule  roflee ,  della  grossezza  di  un  grano  di  miglio ,  e  da  alcune 
piccole  vescicoline  a  contenuto  citrino  o  torbidiccio.  Tnoltre,  esa- 
rainando  con  piii  attenzione,  anche  con  la  lente,  si  osservano  al 
pube  numerosi  caratteristici  ftirii  e  lendini  sui  peli,  nonche  nume- 
rosi  canicoli,  per  lo  piu  situati  nelle  sedi  le  pid  caratteristiche  per 
la  scabbia  volgare,  e  cioe :  la  massima  parte  negli  spazi  interdi- 
gitali  della  mano  destra,  alcuni  in  quelli  della  mano  sinistra;  nno 
sal  margine  laterale  esterno  del  dorso  di  questa  mano,  ed  uno 
anche,  evidentissimo ,  sul  dorso  della  verga ,  alia  met&.  Qualcun 
altro  lo  si  osserva,  con  caratteri  abbastanza  ttpici,  qua  e  \k  in 
mezzo  ai  segni  di  grattamento  di  altre  sedi.  Questi  cunicoli  hanno 
una  lunghezza  di  2-8-4  millimetri,  decorso  leggermente  arcuato, 
appaiono  di  color  nerastro  e  leggermente  rilevati  sul  piano  circo- 
stante.  Due  o  tre  presentano  ad  un  estremo  una  piccola  vescicola 
a  contenuto  sieroso  e  qualcuno  pure  una  lievissima  sottile  sfuma- 
tura  eritematosa;  palpando  con  attenzione  si  uvverte  distintamente 
il  tenue  rilievo  filiforme. 

Tutti  caratteri,  questi,  che  facevano  assomigliare  in  modo  ve- 
rameute  speciale  questi  cunicoli  a  quelli  della  scabbia  volgare. 

Per  accertamento  diagnostico,  col  rasoio  (nostra  consueta  tec- 
nica  nella  scabbia)  si  preleva,  con  taglio  tangenziale,  un  cunicolo 
(il  primo,  in  basso,  della  Fig.  9),  si  monta  in  potassa  caustica  al 
40%,  e  si  esamina  al  microscopio. 

Con  nostra  grande  sorpresa  vi  troviamo  (*)  otto  forme,  della 
grandezzaairincirca  di  un  comune  acaro  della  scabbia,  ma  con  carat- 
teri morfologici  tutt'  alfatto  speciali,  che  non  ci  fu  possibile  ripor- 
tare  ad  alcuna  forma  a  noi  nota.  II  reperto  curiosissimo  ci  spinse 


(*)  Tauto  in  questo  caso  che  nel  preced*>nte,  nei  preparati  micro- 
scopici  si  Dotavano,  oltre  i  parassiti,  grande  quautitii  di  cellule  cornee 
dissociate  ed  in  lamelle.  Si  pu6  quindi  peusare,  —  anche  in  assenza 
deir  esame  istologico  (che,  come  dir6,  non  fu  potuto  eseguiie)  —  che 
la  sede  delP  afiezione  fosse  sottocornea,  come  anche  facevano  g\k 
pensare  i  dati  clinici  obbiettivi. 
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ad  intenaificeire  l6  ricerch6p  Donostante  Tintolleranza  del?  ammalato, 
ed  ottenemmo  biioni  riaaltati. 

In  tutto  furono  prelevati  diciotto  cunicoli,  dei  quali  7  od  8  da 
varie  sedi  (braccia,  fianchi^  natiche),  gli  altri  dalle  mani. 

In  quattro  ctiriicoli  —  qaelli  dimostrati  dalle  figure  9  e  10  — 
si  ebbe  reperto  di  parassiti,  e  precisamente: 

N.  8  (come  dissi)  nel  cunicolo  inferiore  dello  spazio  interdigi- 
tale  fra  medio  ed  anulare  della  mano  destra; 

N.  6  ill  quello  immediatamente  sovrastaDte. 

N.  4  riel  tej^zo  cunicolo,  che  8ta  un  po'  piii  in  alto,  sulla  faccia 
mediale  del  dito  anulare  della  roano  destra; 

N^  I  uel  cunicolo  situato  neL  margine  esterno  del  dorso  della 
mano  elnistra. 

Non  fu  poaaibile  prelevare,  per  rifiuto  delP  ammalato  (ohe  era 
pensionante  in  proprio) ,  il  cwnicolo  sito  sul  dorso  della  verga,  ne 
fare  nna  vera  e  propria  biopsia  come  era  nostra  intenzione. 

In  tutto  dunque  furono  trovati  N.  19  esemplari,  fra 
loro  del  tutto  Hiniili,  trrinne  due  che  —  pur  presentando 
tutti  gli  altri  carattei  i  identic!  ai  precedent!  —  erano  solo 
un   poctJ  piCi  gnindi  (di   an  quarto,  all' incirca). 

II  Prof,  Edonrdo  Zavattari,  Direttore  deiristitato  di 
Anatomia  Cuiuparata  dell'Ateneo  Pavese ,  nonch^  appas- 
sionjito  e  pro Eo ado  ciiltore  di  Parassitologia,  il  quale  cor- 
tex ii!>i^itnamLUi  te  Hi  intereg86  di  queste  ricerche  (^)  e  pot^  di 
persona  asaistere  o  controllare  il  prelevamento  di  un  cu- 
nicolo oon  roperto  pOHiHvo  di  parassiti ,  diagnostic^  trat- 
tarai  di  hirvo  di  Inaetti  ,  appartenenti  alia  famiglia  C6c- 
cidi  {Coceiuigiie)  e  aba  non  poteudo  —  trattandosi  di  forme 
larvali   --  riforire    con    sicurezza  ad  alcuna    delle   specie 


(^)  (liaijga  di  qui  nu  eommo'^Ho  grnzie  alP  Egregio  Prof.  E.  Za- 
vattari  che  con  sioura  dottrina  e  equiaita,  aifettuosa  cortesia ,  mi  ha 
iucorag|(iato  ed  aiutaco  iu  que^ro  studio,  confortaadolo  della  Sua 
autorit^. 
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nole,  abbiamo  chiamato  provvisoriamente,  senza  voler  at- 
tribuire  al  nome  aloun  yalore  sistematioo  definitivo  :  "  Der- 
molecanium  migrans  „. 

Conseguentemente,  la  posizione  sistematica  di  qaesta 
naova  forma,  che  presenta  notevoli  affinity  con  i  Leco' 
niniy  viene  ad  essere  stabilita  oome  segae  : 

INSETTI:  ord.  Emitteri:  sottord.  Omottet*i:  fam.  C6c- 
cidi :  sottoFam.  Lecanini:  gen.  Dermolecanium : 
sp.  migrans. 

Prima  di  entrare  in  partioolari  salla  morfologia  dei 
parassiti,  vediamo  quale  fa  il  decorso  clinico  dell'affe- 
zione : 

Nel  giorno  4- VII- 1927  si  eseguiscono  le  ricerche  sopra  annotate. 
Nella  notte  I'a.  e  preso  da  febbre  alta  (40^). 

La  mattina  del  6-VII  la  febbre  e  a  39**.  Nulla  si  riscontra  al- 
Pesame  clinico,  tranne  qualche  dolore  addominale  vago  a  cui  ri- 
sponde  ripienezza  di  alcune  anse  intestinali.  Risiilta  dall'  interro- 
gatorio  che  Pa.  ha  alvo  chiuso  da  piu  di  tre  giorni.  Si  da  purgante 
salino^  lo  vomita.  Si  fa  clistere  e  si  ha  abbondante  emissione  di 
scibale  e  di  liqaame  fetido.  Alia  sera  la  febbre  e  a  88^. 

La  mattina  del  6-VII  Ta.  e  apirettico.  Da  rilevare  che  in  questo 
lasso  di  tempo,  benche  non  si  sia  fatta  alcuna  cura,  la  forma  e 
considerevolmente  migliorata,  sia  subbiettivaraente  che  obbiettiva- 
raente.  Forse  anche  per  questo,  tre  o  quattro  nuovi  prelevamenti  che 
facemmo  furono  costautemente  negativi.  Si  depila  11  pube.  Si  fa 
bagno  di  pulizia,  poi,  durante  i  giorni  6-7-8- VI I  si  fanno  tre  fri- 
zioni  di  pomata  antiscabbiosa  (Stirace  gr.  80,  Balsamo  del  Peril 
gr.  200,  Olio  olive  gr.  300),  poi  bagno. 

II  giorno  9- VIII  una  spazzolatura  con  pomata  di  Helmerich. 

II  giorno  10- VII  si  fa  ancora  bagno ,  si  applica  pomata  emol- 
liente  per  sedare  la  lieve  reazione  prodotta  dalle  frizioni :  il  paziente 
esce  di  Clinica  nella  serata  e,  fino  ad  oggi,  non  fu  piu  rivisto. 

In  possesso  di  tutti  qaesti  dati,  volendo  trarne  una 
diagnosi,  occorreva  premettere  alcune  considerazioni. 
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Anzitntto  un  primo  sospetto  poteva  essere  avanzato 
che,  (dati  anche  i  caratteri  tipici  dell'affezione)  con  la 
presenza  dei  C6ooidi  potesse  coincidere  1'  esistenza  di  una 
soabbia  aatentica,  da  sarcoptide  comune.  Questa  possibi- 
lity mi  pare  di  poterla  esoladere : 

1^  perchd,  avendo  fatto  piii  di  venti  prelevaraenti 
di  canicoli,  ma  ho  trovato  n6  feci,  nb  uova  n^  tanfcp  meno 
acari.  Se  vi  fossero  stati  non  avrebbero  dovato  sfaggire 
ad  esami  cosl  ripetuti,  mentre  sappiamo  che  nei  casi  di 
scabbia  volgare  vergini  di  cura  (come  avrebbe  potuto  es- 
sere il  aosti'o)  il  trovare  il  parassita  o  almeuo  le  sue  nova 
o  le  sue  feci  ^  cosa  piattosto  facile ; 

2°  perch^  nei  giorni  in  cui  Ta.  per  la  sopravve 
nuta  febbre  stette  a  letto  senza  cura  (yedi  decorso  clinico), 
la  forma  rapidamente  prese  ad  attenuarsi.  Ora,  se  si  fosse 
trattato  di  scabbia,  il  permanere  del  malato  nei  caldo  del 
letto  avrebbe  dovuto  (vedi  il  ben  noto  prurito  notturno 
degli  scabbiosi)  portare  piuttosto  ad  un  aumento  dei  feno* 
meni  subbiettivi  ed  anche  del  grattamento,  e  quindi  anche 
dei  fenomeni  obbiettivi :  comunque  non  mai  avremmo 
avnto  un  miglioramento  ; 

3^  e  ancora  perch6  la  larva  trovata  nei  primo  case 
6  —  come  vedremo  meglio  in  segnito  —  anch'  essa  una 
Cocciniglia.  Ora  se  una  larva  di  Cocciniglia  pot^  da  sola 
provocare  una  Creeping  disease,  possiamo  ammettere  senza 
fatica  che  larve  di  G6ccide  abbiano  da  sole  provocata  la 
pseudo  scabbia  del  malato  in  questione,  senza  coesistenza 
n^  collaborazione  di  acari. 

Mi  pare  dunque  di  ppter  escludere  che  vi  fossero  con- 
temporaneamente  Acari  in  quell' individuo.  Ma  ancora  si 
potrebbe  obbiettare  che  mentre  non  ^  possibile  la  confa- 
sione  fra  Acari  adulti  (ottopodi)  e  C6ccidi  (esapodi),  potesse 
trattarsi  di  larve  di  acari,  la  cui  prima  larva ,  come  6 
noto,  6  esapoda.  Ora,  i  caratteri  della  larva  esapoda  di 
acaro  (vedi  Brumpt,  pag.  837  ed    in  confronto   le    nostre 
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figure  3-4-5-6)  sono  tali  da  rendere  impossibiie  ogni 
oonfusioue.  La  presenza  nelle  larve  di  Cocciniglia  di  un 
rostro  e  di  UQa  segmentazione  dell'addome,  che  mancano 
nelle  iarve  esapode  di  aoari,  basta  da  sola  a  fars)  che 
anche  alia  prima  ocohiata  si  debbaao  distinguere  le  une 
dalle  altre. 

Non  ^  poi  da  dimenticare  che,  nel  aostro  ammalato 
vi  erano  numerosi  ftirii  al  pabe  (le  ascelle  erano  indenni): 
ora  si  pu5  affermare  con  sicurezza  che  si  trattava  di 
piira  coincidenza,  perch^  nessuna  pnrentel.-i  vi  pu5  essere 
fra  i  pediculi  ed  i  parassiti  da  noi  diraostrnti.  La  presenza 
dei  pedicoli  pu5  avere  intoresse  per  spiegare  1'  abbon- 
danza  di  segni  di  grattainento  (vedi  Fig.  7  e  8)  in  alcuae 
sedi  (ooscie  e  gainbe)  in  cai  vi  erano  searsi  cunicoli , 
mentre  vi  erano  alcuni  ftirii  con  numerose  lendini  attac- 
cate  ai  peli. 

Comunque,  a  quanto  risulta  anche  dalle  sopracitate 
figure,  le  localizzazioni  cutanee,  se  non  in  niodo  assoluto, 
erano  poro  ben  caratteriristiche  (alle  mani ,  per  es.)  per 
la  diagosi  —  diciamo  cosl,  generica  —  di  «  scabbia  ».  Pur 
tuttavia  preferimmo  formulare  cosl  la  diagnosi :  pseudo" 
scabbia  da  larve  di  Cocciniglia:  vedemo  meglio  in  se- 
guito  il  perch^  della  denominazione  pseudo-scabbia. 


Non  dobbiamo  nasconderci  tuttavia  che  vi  sono  alcune 
piccolo  lacune  a  proposito  dello  stadio  del  parassita,  del- 
I'attitudine  sua,  del  mode  e  dei  mezzi  di  attacco  rispetto 
alia  pelle.  Queste  lacune,  ^  bene  dirlo  fin  d'ora,  non  possono 
infirmare  la  roaltk  incontrovertibile  dei  rep^rti  ottenuti : 
di  esse  poi  potremo  meglio  discutere  dope  aver  date,  come 
6  necessario,  qualche  precisione  sulle  larve  trovate  e  sulla 
famiglia   zoologica  cui  appartengono.  Incomiueiamo  dalla 
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DESCRIZIONE    DELLA    LARVA    PARASSITA 
Dmrmolmeanium  migrana  Zavattaii  gea.  sp.  on. 

Larva.  -  Ovale  allungata ,  molto  simile  nella  forma 
generate  del  corpo  alia  larva  degli  altri  Lecanium.  An- 
tenne  a  saperfioie  scabra  di  sei  artiooli,  dei  quail  P ul- 
timo b  ornato  di  numerodi  peli  di  oui  alcani  langhi  quanto 
la  langhez^a  complessiva  dell' antenna ;  gli  articoli  piti 
langhi  sono  i^'i^pettivamente  il  sesto  e  il  terzo. 

Tre  spina  stigmatiche  brevi,  peli  lungo  i  margini  del 
corpo  assai  lunghi  e  robust! ,  ma  piuttosto  radi.  Setole 
anali  molto  robuste  e  molto  lunghe  cosl  da  raggiungerf^ 
quasi  un  terzo  della  lunghezza  totale  del  corpo. 

Colore  del  corpo  gialligno-iunghezza  totale  400  \k  - 
larghezza  massima  215  \i, 

Queste  larve  sono  molto  simili  alle  larve  di  molte 
specie  del  genere  Euhcanium  cosl  che  la  lore  distinzione 
^  malagevole  e  incerta ;  qui  si  h  ritenuto  conveniente 
dare  loro  il  nome  provvisorio  di  DermoUcanium  migranSy 
sia  perch^  non  era  possibile  una  loro  sicura  attribuzione 
ad  una  forma  gik  nota ,  sia  anche  per  fissare  e  tenere 
meglio  distinto  questo  nuovo  loro  peculiarissimo  habitat. 

E'  tuttavia  certo  che  ricerche  ulteriori  porteranno  con 
ogni  probability  ad  identificare  queste  larve  con  larve  di 
specie  gik  note  facilitando  cosl  lo  studio  del  ciclo  biologico 
di  questa  interessante  Cocciniglia  (E.  Zavattari). 

La  famiglia  Coocidae  si  presenta  molto  interessante  dal 
punto  di  vista  dell'  entomologia  agraria,  infatti  i  C6ccidiy 
piu  conosciuti  sotto  il  nome  italiano  di  Cocciniglie  (*),  pre- 


(^)  Vedi  la  "  Mooogratia  delle  Cocci oiglie  italiane  „  opera  postuma 
di  Gr.  LBONAUDr ,  edita  —  con  aggiunta  di  Appendice  —  da  F.  SiL- 
vESTRi,  Portici,  Stab.  Tip.  Delia  Torre,  1922.  Vedi  anche  "  Entomo- 
logia agraria  „  (Mauuale  sugli  insetti  nocivi,  ecc.)  edito  dalla  R.  Sta- 


seatano  un  gran  aumero  di  specie,  per  la  massima  parte 
nocive  a  moltissiiae  piaiitu  di  grande  valore  ed  utility. 
Par  tatCavia  fra  esse  ne  troviamo  alcane  poohe  da  con- 
siderare  utili,  perch^  indirettamente  ci  daano  prodotti  di 
pregio.  Fra  qaeste  ricordo  V  Ericerus  pe-la,  dal  quale 
ia  Cina  si  rioava  cera  per  candele,  il  Kermococcus  ver* 
milio  che  dk  una  sostanza  colorante  rossa ,  una  volta 
molto  usata ,  la  Tachardia  lacca ,  che  vive  in  Oriente  e 
produce  una  lacca  nera,  d'uso  industriale,  la  Oascardia 
madagascariensis  che  produce  la  <k  lacca  del  Madagascar  » 
rossa,  il  Dactylopius  coccus  a  cui  dobbiamo  il  carminio 
che  usiaino  in  istologia ,  e  la  Oossyparia  mannifera 
(Asia  Minore,  Egitto)  le  cui  punture  attrayerso  la  corteccia 
della  pianta  ospite  (Tamarix  gallica  var.  uianbifera)  pro- 
vocano  1'  uscita  della  uotissima  Manna. 

Ma  accanto  a  quests  poche  specie  utili  (che  vivono 
fuori  d' Europa)  ve  ne  sono  tante  e  tante  altre  che,  in 
Italia,  sono  fonte  di  danni  gravissirai  per  an  assai  rile- 
Tante  nuraero  di  piante  di  grande  valore.  Gli  agrurai, 
molte  piante  fruttifere  dei  nostri  orti ,  molti  fieri  dei 
nostri  giardini,  il  gelso,  I'olivo  e  moltissime  altre  piante 
utili,  sono  soggette  a  danni  gravissimi,  talora  irreparabili 
per  r  azione  delle  Cocciniglie  (*),  azione  tanto  piii  potente 
in  yista  della  lore  straordinaria  fecondit^  e  per  il  fatto 
che  alcune  specie  secernono  sostanze  zuccherine  che  fa- 
voriscono  Timpianto  di  altri  pericolosi  parassiti,  i  funghi 
della  «  Fumaggine  ».  Bicordo  solo  il  flagello  del  gelso, 
la  Diaapia  pentagonal  contro  la  quale  il  genio  del  Ber- 
lese,  Italianissima  gloria,  scoperse  il  metodo  di  lotta  della 
prospaltizzazione. 


zione  di  Entomologia  Agraria  di  Fireoze ,  sotto  la  direziooe  del 
compiaiito  Prof.  Bbrlkbe:  e  sotto  I'egida  del  Ministero  di  Agricoltura, 
lodustria  e  Commercio,  Firenze,  Tip.  Ricci,  1915. 

(*)  Da  notarsi  che  le  Cocciniglie  non  vanno  confuse  con  le  Coc- 
cinelle  (dette  comuneinente  da  uoi  Gallinelle  del  Signore^  Betes  lie  la 
Vierge  dai  Francesi,  Lady  bird  dagli  Inglesi)  che  souo  Coleotteri.  Le 
Coccinelle  sono  nemiche  delle  Cocciniglie,  in  quanto  ue  distruggono 
gran  nnmero.  Cosi  pure  i  Cdccidi  (sinonimo  di  Cocciniglie),  non  vanno 
confusi  cou  i  Coccidii,  che  sono  Protozoi. 
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II  ciclo  biologico  delle  Cocciniglie  6  assai  gemplioe. 
Di  norma  le  feminiae  depongoao  un  certo  numero  di  uova 
sotto  il  101*0  corpo  o  in  special!  ovisaochi.  Dalle  aova  na- 
soono  le  larve  ohe  abbandonano  la  lore  primitiva  Rede  e 
migrano  nelle  varie  parti  del  la  pianta  ove  si  fissano  per 
nutrirsi. 

Date  questo  ciclo  e  dati  i  caratteri  morfologici  della 
forma,  mentre  ammettiamo  senz'  altro  che  V  iufestione 
venae  alia  pelle  dall' esterno,  d*altra  parte  si  presentano 
numerosi  quesiti,  e  precisaraente  :  «A  quale  stadio  pre- 
cise pervenjiero  le  forme  parassite  snil'uomo?  In  altri 
termini  ,  suU'  uomo  depose  una  femmina  le  uova  oppure 
giunsero  larve  g\h  sviluppate  ?  E  ancora  —  ed  6  questa 
una  questione  assai  iraportante  —  come  penetrarono  nello 
spessore  della  pelle?  Vi  furono,  per  cosl  dire,  inoculate 
sotto  forma  di  uova,  ad  escmpio,  dalla  femmina?  (e  in 
questo  case  come,  con  che  mezzi  la  femmina  pot6  com- 
piere  questa  opera  inusitata?). 

Oppure  furono  le  larve  stesse  che  —  arrivate  sulla 
pelle  od  ivi  sviluppatesi  da  nova  depositate  —  si  sono 
scavate  esse  stesse  11  cammino  ?  Contro  anche  questa 
ipotesi  sta  il  fatto  che  esse  non  presentano  visibilmente 
organi  tali  da  permettere  agevolmente  un  simile  lavoro». 

A  queste,  e  ad  altre  domande  che  si  potrebbero  for- 
mulare,  non  posso  io,  per  ora,  dare  risposta  esauriente ; 
esse  per6 ,  giova  ripeterlo ,  non  possono  menomamente 
infirmare  11  valore  del  reperto  esatto  e  controllato  dei 
C<3ecidi  parassiti  dermatoendozoi  che  hanno  provocate  nel 
mio  secondo  case  la  forma  pseudo-scabbiosa. 

Ora,  confrontando  i  parassiti  trovati  nel  secondo  case 
con  lo  schizzo  della  larva  trovata  nel  Caso  I  (vedi  figure), 
si  pud   con   certezza  affermare   che   anche  la  Creeping  di- 
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secise  che  in  esso  primo  caao  rilevammo  era  dovuta  ad  una 
larva  di  Gdccide. 

E  ancora,  V  averne  potuto  in  due  cam  riscontrare  le 
larve  come  dermatoendozoarie,  pernietle  di  includere  senza 
altro  le  Gocciniglie  fra  i  parassiti  delV  uomOy  fafto  non  mai 
diniostrato,  a  quel  che  mi  risulta  (*). 

Ma  non  solo  le  Gocciniglie  non  furon  mai  dimostrate 
parasaite  delV  uomo ,  ma  neppure  lo  furono  mai  di  altti 
animdli. 

InfinOy  ua  ultimo  rilievo  s'  impone  dal  punto  di  vista 
della  sistematica.  Piti  indietro,  nel  trattare  degli  losetti 
dermatoendozoi ,  citammo  gli  ordini  Ditteri ,  Afanitteri 
ed  Imenotteri ,  che ,  fino  a  ieri ,  erano  i  soli  tre  or- 
dini  della    Classe    Insetti    ohe    fossero    interessanti    dal 


(^)  Giova  ricordare  che  e  stata  avaazata  la  possibilitli  di  paras- 
sitismo  bvlW  uomo  per  ua  afide  (e  gli  afidi  sono  vicinissimi  ai  C6c- 
cidi)  a  proposito  dell'  Atrlpllcismo  "  malattia  cutanea  che  si  riscootra 
in  Gina,  caratterizzata  da  edemi  subitanei  al  vol  to,  alle  mani  ed  alia 
superli*6ie  estensoria  delP  antibraccio ,  cod  possibili  disturb!  di  movi- 
inento  e  di  sensibility  localizzati  (formicolio,  anestesia)  e  con  circo- 
scritta  cianosi  cutanea,  spesso  assouiati  ad  estese  escare  od  echimosi 
delle  superfici  edematose  ,,.  Cosi  testualmeute  la  descrivono  Nbissbr 
e  Jadassohn  nel  loro  Manuale  e  pure  vi  accenua  Montesano  nel  suo 
recente  trattato ,  e  dicono  che  la  malattia  h  prodotta  dall'  uso  del- 
V  A  triplex  liitoralis  (una  pianta  appartenente  alle  Chenopodiacee)  "o 
piu  probabilmente  da  una  varietli  di  afido  (un  rincote,  od  emittero 
che  6  siuouimo^  come  il  pidocchio  delle  rose)  che  vive  su  questa 
pianta,  e  rispettivamente  al  veleno  di  esso  „.  Tuttavia  Castbllani, 
nel  suo  Manual  of  Tropical  Medicine,  ed.  II,  p.  177,  descrivendo  am- 
piamente  1' Atriplicisra**,  che  dice  legato  vM^  ingesiione  ^eiW  A  triplex 
liitoralis  e  delT  A,  angustissinia  vel  serrata,  accenua  anche  che  da  Ma- 
TiQNON  verrebbe  messo  in  rapporto  con  un  parassita  che  vivrebbe  su 
questa  pianta  e  che  si  avvicinerebbe  —  per  I' azione  patogena  —  al- 
V Holotkyrus  coQcinella  Gervais  ("a  mite,,,  un  acaro  dunque)  che  per6 
vive  in  altri  paesi.  Castbi.lani  dice  qui  che  1' etiologia  delTAtripli- 
cisino  e  '^  estremamente  dubbiosa  „.  Ad  ogni  modo  siamo  qui  in  pre- 
senza  di  nozioni  quaiito  mai  incerte,  che  e  doveroso  ricordare  ma  che 
uoQ  possoQO  ueppure  esser  avvicinate  a  quauto  e  per  uoi  in  quescioue. 
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dal  nostro  panto  di  vista.  Bileyammo  allora  ohe  i  nostri 
oasi  personal!  mettevano  in  caropo  nn  qnarto  ordine, 
qaelio  degli  Emitted,  ohe  era  gik  noto  per  contenere 
specie  dermatoepizoarie  (genere  Gimex ,  BeduviuSf  Tria- 
ioma,  eoc,  sncciatori  di  sangae)  ma  nessnna  specie  der- 
matoendozoaria. 

Ora,  ^  il  primo  sott'  ordine  (o  degli  Eterotteri)  che, 
negli  Emitter!,  contiene  tntte  le  specie  parassite  delTnomo, 
il  secondo  sott' ordine  invece,  qaello  degli  Chnotteri,  non 
viene  considerato  fra  quell!  interessanti  la  parassltologia 
uraana.  Brumpt  infatti  si  liraita  a  dire  in  una  nota  (pa- 
gina  933)  ohe  De  Bergevin  avrebbe  riconosciuto  qualcfae 
specie  d!  Omotteri  aocidentalmente  ematofaga  (dermato- 
epizoarismo)  e  che  sarebbero  necessarie  nuoye  ricercbe 
di  controllo  su  quest!  fatti  piuttosto  insoliti. 

Invece  le  nostre  constatazioni  d  permeitono  di  affer- 
mare  che  anche  il  soW  ordine  Omotteri  (in  guanto  ad  esso 
appartiene  la  famiglia  Coccidi)  contiene  parassiti  delVuomo. 

Posso  ora ,  riferendomi  anche  a  quanto  ho  esposto 
nella  prima  parte  del  presente  lavoro,  esporre  la  annuD- 
ciata  Tavola  riassuntiva  degli  Artropodi  derntatoefi' 
dozoi  oonosciuti,  che  valga  a  dare  una  occhiata  d'assieme 
sullo  stato  attuale  delle  conoscenze  in  merito  ed  insieme 
yalga  ad  inquadrare  in  esse  i  nostri  nuovi  report! : 
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Inquadrati  cosl  i  nostrl  reperti  nel  quadro  generale 
della  paraBBitologiti.  umana ,  oocorre  ritornare  ai  nostri 
oaai  olinici  per  qualche  oonsiderazione  a  loro  proposito. 

CONSIDERAZIONI    SUL   CASO    I. 

A  parte  il  parassita  eocezionale,  il  nostro  primo  caso, 
dal  puDto  di  vista  cltDico^  deve  esser  fatto  rientrare  nel 
oampo  della  coal  delta  ""  Creeping  disease  „  (*).  Infatti  la 
forma  Hneare  dell'  affezione,  aooompagnata  da  scarsi  fe- 
noineni  reattivi  e  da  prurito,  la  progressivitk  della  forma, 
randamento  tutt' affatto  eairitteristico  ,  ondalante  ,  sono 
tutti  Bintoml  ohe  quadra iiu  a^sai  bene  con  la  diagnosi  di 
Creeping  disease  ,  che  riceve  poi  ulteriore  conferma  dal 
reperto  in  loco  del  parassita. 

Or  a  J  SCO  rr  en  do  la  letterafcura,  6  facile  rilevare  che  il 
quadro  della  Creeping  disease,  specie  dal  punto  di  vista 
pfirassitolcigico  (seoondo  iioi  il  piu  impOrtante)  non  ^  af- 
faUo  definito.  Infatti^  la  caj^isiica  —  svariata  e  di  tutti  i 
paesi  —  risente  spes^Oj  qiiaudo  viene  commentata  ed  in- 
terpretata ,  delF  impostazioue  ttitt'  affatto  personate  data 
dalTA.  e,  d^alfcra  parfcf,  il  soprav venire  continue  di  dimo- 
AtrazLoni  di  ntiovi  parasBiti  fa  si  che  i  tentativi  di  fare 
un  nrd  ill  amen  to  preoiso  dellii  questione  risultino  o  troppo 
particolariBtici  (-)  o  trop[»a  va^hi  e  spesso  vengano  sorpas- 
sati  ftiibito  che  fatti. 


\ 


{^)  Per  iiiHgi^itH'i  pui't  icolari  snlla  *^  Creeping  disease,,,  cosi  come 
^BT  \i\  conipletSL  kiibliogratifi,  a  8co|>o  di  evitare  iiiutili  ripetistioiii, 
rimKinlfj  il  ItjttorH  ^li  Javori  piinei|^iaH  di  Rillb  e  Ribckb,  Lapin, 
Tamura,   IviKBY-SMiTir    DnvK  t?  White,  Cazenavb  e  Photinos. 

[-)  TrHCcitt  di  qtier^to  ai  vedt*  anche  nella  varieta  dei  norai  che 
la  foiTiia  ha  via  via  rieevuti.  iVedi  P  elenco  che  ne  fa  Photinos). 
Senssa  cut  rare  tiella  (iirini^^ioim  die  vi  e  suUe  deiioiniiiaziorti,  noi  ci 
attQtiiainn  H  atreii'rdio  al  priTninvo  imme,  ch^*  e  ftnche  ii  pii\  nsato  « 
il  piu  caratteristico,  di  "  Greepiug  disease  „. 


II  pid  recente  ordinaroento  proposto  b  qnello  del 
Cazenave.  Dopo  aver  descritto  un  caso  personale,  esamina 
pa^rtitamente  la  letteratura  sulT  argoraento  e  giunge  alia 
conclusione  che  sotto  il  nome  di  Creeping  disease  sono 
raccolti  numerosi  fatti  clinici  che  sono  abbastanza  dispa- 
ra,tiy  e  nei  qnali  si  possono  distinguere  tre  gruppi : 

1^  Forma  europea  ed  africanoj  ohe  corrisponde  alia 
primitiva  descrizione  di  B.  Lee:  malattia  rara, 
a  lestone  quasi  sempre  unica,  che  «  pare  cansata 
da  una  larva  di  raosca ,  forse  di  gastrofilo  »  ( ! ). 
Questa  ^  la  forma,  per  cosl  dire  ,  classica ,  della 
malattia.  I  generi  Gastrophilus  ed  Hypodenna  sono 
in  veritk  gli  agent!  principali.  I  easi  conosciuti 
superano  oggi  di  pareechio  il  oeutinaio. 

2^  Un  tipo  osservato  al  Ciappone,  ove  le  ramificazioni 
che  talora  presenta  il  soleo  fanuo  pensare  che  il 
parassita  ritorni  sui  suoi  pass!.  (£]  questa  la  forma, 
cui  gi^  accennammo  da  Gnathostoma  e  da  Echi- 
norhynchus). 

3^  //  tipo  americano ,  osservato  soprattutto  nella  Flo- 
rida, che  pare  ivi  frequentisaimo  (2500  casi  visti 
da  Kirby-Smith ,  300  visti  da  White ,  100  da  Mc 
Glasson  ecc.)  e  nel  quale  le  lesioni  sono  multiple 
(anche  centinaia  su  uno  stesso  individuo)  e  com- 
paiono  quasi  simuUaneamente.  (k  questa  la  forma 
da  Agamonematodum  y  che,  oltre  alia  grandiosity 
del  quadro  cutaneo,  pn5  talora  dare  —  come  di- 
cemmo  —  fatti  generali). 

finumerati  i  tre  gruppi  il  Cazenave  conclude  che 
ognuno  di  essi  racchiude  una  malattia  diversa  tutt' af- 
fatto  dal  punto  di  vista  della  causa  e  che  quindi ,  se 
il  nouie  di  Creeping  disease   viene  conservato ,  esso  deve 
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toccare,  per  priority,  al  tipo  earopeo,  descritto  da  B.  Lee, 
e  Qoa  al  tipo  3^,  come  vorrebbero  gli  A.A.  americani.  Ora, 
noD  si  pu5  negar  valore  alia  classificazione  sopra  espoBta 
ooncepita  sotto  an  triplice  panto  di  vista  —  regionale, 
clinico,  parassitologico  —  tanto  piti  che  ess^a  rispecchia 
anche  le  tappe  che  ha  fatto  la  conoscenza  della  Creeping 
disease  dalle  prime  descrizioni  di  B.  Lee,  dalla  conoscenza 
delle  prime  larve  di  lusetti  parassite ,  via  via  fine  alia 
grande  estensione  che  ha  preso  il  problema  con  i  lavori 
degli  A. A.  giapponesi  ed  americani  snlle  forme  dovute  ad 
elminti. 

Ma,  d'altra  parte,  la  conoscenza  del  reperto  di  Klander 
e  Hollingsworth  di  una  Creeping  disease  da  formica  ed 
il  nostro  caso  persouale ,  ci  obblighereqbero  gik  —  noQ 
essendo  possibile  far  rientrare  questi  due  casi  in  alcuno 
dei  tre  gruppi  precedentemente  fissati  —  a  creare  due 
nuovi  gruppi,  e  cio6 : 

4^  Una  forma  osservata  in  America  e  dovuta  ad  una 

formica.  Si  trattava  di  nn  ragazzo  di  10  anni,  che 
presentava  una  linea  serpiginosa  ,  caratteristtca  di 
<(  larva  migrans  )>,  con  partenza  dalla  pianta  del 
piede  sinistro,  che  poi  saliva  per  il  lato  esterno  e 
giungeva  al  dorso  del  piede.  Dalla  parte  terminate 
fu  estratto  il  parassita ,  classificato  da  Dove  e 
Eohner  per  Solenopsis  geminata  Fabr.  var.  Fufa 
Jcrd.  (*).  Si  tratta  qui  di  un  caso  solo  ma  talniente 
eccezionale  per  I'agente  parassitario  (una  formica) 
che  si  stacca  nettamente  da  ogni  altro  e  che  farebbe 
forse  ri  ten  ere  trat  tarsi  di  caso  accidentale. 


(')  Klandbr  e  H.  "  a  lesion    of  Creeping  eruption  produced  by 
an  Aiit  „  in  Arch.  of.  Derm,  and  Syph.  1927,  vol.  16,  n.  1,  pag.  78. 


—  31   - 


5^  Un  iipo  osservato  in  Italia,  dovuto  a  larva  di  Coc 
ciniglia ,  eccezionale  dal  punto  di  vista  del  paras- 
sita.  Anche  qui  si  tratta  di  un  caso  solo,  il  quale 
tuttavia  riceve  una  conferraa  indiretta  dalla  dimo- 
strazione  del  nostro  caso  II,  differente  clinicaraente 
roa  etiologicamente  omologo. 

Ma  giova  ora  notare  ohe  in  numerosi  casi  (20^0  ^^' 
condo  Lapin)  che  in  base  ai  soli  dati  oHnici  vengono  fatti 
rientrare  —  in  roodo  certo  e  a  ragione  —  nelle  Creeping 
disease  olassiche ,  il  parassita  uon  fu  trovato  ,  ed  anclie 
nella  forma  amerioana  (che  ha  una  casistica  imponente) 
esso  fa  cercato  in  200  biopsie,  delle  quali  48  sezionate  in 
serie  e  trovato  cosl  solo  5  volte.  Ora,  la  rarity  relativa 
del  casi  nei  quali  vien  trovato  il  parassita,  fa  si  che  il 
criterio  parassitologico,  il  solo  che  nel  mode  pid  assoluto 
permetterebbe  una  classifioazione  precisa  ed  indiscutibile, 
non  pa5  assisterci  che  poco.  Per  questo,  date  anche  che 
il  criterio  regionale  non  ^  n6  assoluto  n^  sufficiente  e  t^he 
i  caratteri  clinici  (I'  unicit^  da  una  parte  e  dair  altra  la 
molteplicitk  delle  lesioni  uon  ^  costante  n6  senza  ecce- 
zione)  sono  similari  sotto  raoiti  assetti ,  ci  parrebbe  pid 
opportune  non  insistere  troppo  su  divisioni  e  suddivisioni, 
che,  specie  in  un  campo  tuttora  alio  studio,  possono  pa- 
rere  per  lo  meno  premature.  Pur  costringendoci  a  rico- 
noscere  che  non  b  una  entity  ben  definita,  meglio  b  par- 
lare  in  genorale  di  «  Creeping  disease*  (^  questo  un  nome 
che  si  attaglia  bene  a  tuthe  le  variety  dai  primi  casi  noti 
dovuti  a  larve  di  Estridi  fine  a  quelle  causato  da  larve 
di  Cocciniglia),  ed  attendere  dalT  accumularsi  della  casi- 
stica e  dal  progredire  delle  ricerche ,  Tinquadramento 
definitive  di  qaeste  curiose  forme  di  dermatoendozoarismo. 
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CONSIDERAZIONI    SUL   CASO 


Spesso  vediamo  usato  il  terrpine  «  scabbia  »  per  forme 
che  la  scabbia  vera  ricordano  pid  o  raeno  davvicino,  ta- 
lora  solo  per  qaalche  local izzazione  e  per  lo  spiccato  sin- 
toraa  prurito.  Cos!  sentianio  parlare,  ad  eserapio,  di  una 
c  scabbia  da  ceinento  »  di  origine  Don  certo  parassitaria, 
di  una  «  gale  des  Spielers  »,  probabilmente  dovuta  ad  un 
derinato  epizoo  {Glyciphdigus  domeslicus),  di  una  «  scabbia 
dei  fornai  »,  degli  ottonai,  di  una  c  scabbia  da  filarie*  e 
cosi  via.  Ora  b  ben  evidente  cbe  qui  siamo  ben  lontani 
da  ci5  che  ^  la  scabbia  vera,  —  quella  da  Sarcoptes  sea- 
biei  var,  hominis  —  e  che  quindi  la  dizione  «  scabbia  » 
h  usurpata.  Ora  a  noi  invece  parrebbe  ginstu  lasciare  tale 
denorainazione  riservata  solo  alia  forma  vera :  le  altre 
forme  —  e  tutte  —  comprese  quelle  da  sarcoptidi  di  ori- 
gine  animate  (tanto  pid  che  vederarao  che  sono  spessis- 
sirao  semplici  fatti  da  derraatoepizoarismo)  dovrebbero 
avere  il  norae  di  pseudo-scabbie.  Perci5  per  il  nostro 
case  II  abbiamo  usato  la  dizione  «  pseudo  scabbia  da 
larve  di  Cocciniglia  ^  bench6  la  forma  da  noi  osservata 
avesse  dei  caratteri  che  ricordavano  la  scabbia  vera  in 
un  modo  assai  superiore  a  qualunque  altra  forma  alia 
quale  venga  attibuito  il  nome  di  scabbia. 

Tuttavia  ci  pare  degna  di  molto  interesse  Tacquisi- 
zione  che  pu6  esistere  una  forma  di  dermatosi  prurigiuosa 
con  ounicoli  numerosi  e  caratteristici  di  scabbia  vera,  con 
sedi  pure  in  massima  parte  tipiche  e  con  assai  facile  re- 
perto  di  Cocciniglie  parassite. 

Interessante  h  pure  il  fatto  che  il  medesimo  parassifca 
ha  potuto  dare  in  due  casi  due  quadri  clinici  diversi,  una 
Crof^pincr  dis.  da  una  parte  ed  una  forma  a  tipo  scabbioso 
dall'  ill  Mm.  Questo  pub  avei-e  importanza  da  un  punto  di 
vista  piti  generale.  Infatti : 
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Nella  tavola  riassantiva  annessa,  nella  quale  sono 
raccolti  gli  Artropodi  dermatoeadozoi,  noi  vediamo  ohe 
—  scartato,  come  6  giusto,  il  Demodex  foUiculorum  v.  h.  — 
dal  panto  di  vista  clinico  abbiamo  dae  tipi  di  manifesta- 
zioni. 

1^  Manifestazioni  a  iipo  scabbioso  (dovute  ai  soli  Sar- 
coptidi  e  ,C6ccidi  per  il  nostro  caso  11. 

2^  Manifestazioni  a  tipo,  diciamo  cosi^  di  Myiasi  cutanea 
(o  fornia  di  Creeping  dis,  o  forme  a  tumori  ambu- 
lanti  o  forma  a  tuinore  unico  infiamniatorio)  pro- 
dotte  da  tutte  le  inolte  forme  elencate,  ivi  compresi 
i  Coccidi  per  il  nostro  oaso  I. 

Bcco  diinqae  che  i  Coccidi  sono  il  c  trait  d' union  » 
fra  r  uno  e  1'  altro  tipo  di  manifestazioni,  servendo  a 
Btringere  fra  loro  di  nuova  parentela  —  oltre  il  comune 
dermatoendozoarismo  —  gli  Artropodi  elencati  in  detta 
tayola. 

Inversamente,  la  letteratura  sulla  scabbia  ci  presenta 
an  fHtto  che,  sotto  an  certo  aspetto ,  ayvicina  la  scabbia 
alia  Creeping  disease.  Infatti  Darier  riferisce  cbe  Du- 
breuilh  ha  yisto  su  di  an  piede  un  soico  di  scabbia  di  4 
centimetri  di  langhezza.  Questo  soIco,  che  si  pii6  conside- 
rare  simile  ad  una  piccola  forma  di  Creeping  disease, 
viene  cosi  inversamente  a  stabilire  ancora  il  contatto  che 
gik  i  C6ccidi  avevano  create  con  il  loro  doppio  compor- 
tamento. 

Ma  si  pa6  andare  andare  anche  piti  oltre,  in  base 
alle  segaenti  considerazioni : 

Gli  Artropodi  dermatoendozoi  danno  —  lo  abbiamo 
visto  or  ora  —  due  manifestazioni  prlncipali :  la  forma  a 
tipo  scabbipso  ad  una  seconda  che  pu6  assumere  dunque 
UQ  tripliee  aspetto  : 
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1^  lineare,  progreMsivo,  a  tipo  di  Creeping  disease; 

2^  a  tumori  amhulanti; 

3^  a  tuntore  unico  infammatorio* 

Orbene ,    anche  i  Vermi    dermatoendozoi    presentano 

—  e  lo  vedemrao  —  un  comportamente  che  rientra  age- 
Tolmente  nelP  uno  o  nell' altra  di  queste  t^e  varietk  elen- 
cate.  Yedi  per  esempio : 

1^  le  Creeping  disease  da    Gnathostonta  ed  Agamone- 

matodunt ; 
2^  f  tumori  amhulanti  da  Sparganum  prolifer  (ael  caso 

di  Tashiro,  ad  es.); 
3^  I  tumori  unici  infiammatorii  da  Fasciola,  da  Cisti- 

cerco,  da  Onchocerca* 

Quindi  si  pa6  conoladere  che  tatti  i  dermatoeadozoi, 
siano  essi  Artropodi  ad  Elminti ,  provocano  quattro  tipi 
di  manifestazioni  cutanee :  un  tipo  scabbioso  cio^  e  gli 
altri  tre  ora  descritti.  Ed  esistono  poi  specie  che  fanno 
da  €  trait  d'  anion  »  fra  V  uno  e  Taltro  tipo  di  manifesta- 
zioni, fra  1'  ana  e  1'  altra  grande  famiglia  di  animali,  ye- 
nendo  cosl  a  consolidare  il  qaadro  generate  dei  dermato- 
endozoi. 

CONCLUSIONI 

Da  tutto  quanto  abbiamo  potato  esporre ,  sia  in  tesi 
generale,  sia  in  rapporto  con  i  casi  dimostrati  e  studiati 
si  possono  trarre  alcune  conclnsioni : 

—  I  Metazoi    parassiti    della  pelle  possono   utilmente  es- 

sere   divisi    in    due    classi :    Dermatoepizoi    e  Der- 
matoendozoi. 

—  Questi    secondi    comprendono  Artropodi  ed  Elminti  e 

presentano  nell'assieme  un  comportamente  clinico 
che  pu6  essere  ricondotto  a  pochi  tipi. 
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Fra  i  Dermatoendozoi,  in  base  a  dae  casi  da  noi  di- 
mustrati  y  devQno  essere  d'ora  innanzi  compresi  i 
C6coidi,  insettiy  questi,  fino  ad  oggi  non  mai  di- 
mostrati  parassiti  —  non  solo  dell'  aomo  —  ma 
neppure  di  altri  animali.  Inoltre : 

La  Creeping  disease  pu6  essere  prodotta  da  ana  larva 
di  C(3ccide. 

Pure  da  larve  di  Cocciniglia  pao  essere  oausata  una 
derroatosi  assai  simile  alia  scabbia  volgare. 

II  nnovo  agente  di  queste  forme  viene  qui  chiamato 
con  il  nome  di  "  Dertnolecanium  migrans  „j  deno- 
minazione,  lo  ripetiamo ,  puramente  provvisoria  e 
oho  non  yuole  avere  alcun  signiflcato  sistematico 
definitive. 

(Consegnato  alia  Redazione  il  27'IV'i928J. 
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SPIEGAZIONE  DELLE  FIGURE 


Fig.  1.  -  Aspetto  della  lesione  nel  caso  1^  (fotografia). 

Fig.  2.  -  Schema  della  lesione  nel  cato  1^. 

Fig.  8.  -  Schizzo  della  larva  trovata  nel  caso  I^,  vista  dal  lato  ven- 

trale. 
Fig.  4.  -  Microfotograiia  di  una  delle  larve  trovate  nel  caso  2^,  vista 

dal  lato  dorsale,  a  fortissimo  ingrandimeiito  (grandezza  naturale 

circa  400  (l). 
Fig.  6.  -  Microfotogratia  di  una  delle  larve  trovate  nel  caso  2^,  vista 

dal  lato  ventrale,  a  fortissimo  ingrandimento  (grandezza  naturale 

circa  400  {i). 
Fig.  6.   -  Immagine  semischematica  di  una  larva  trovata  nel  caso  2^ 

e  vista  dal  lato  ventrale. 
Fig.  7-8  -  Schemi  delle  sedi  afiette  nel  caso  II* 
Fig.  9-10  -  Schemi  dimostranti  la  situazione  dei  quattro  cuDicoli  nei 

quali  furono  complessivamente  trovate  19  larve  nel  caso  II. 


Tav.  I. 

DoTT.  R.  CASAZZA  -  Sui  Dermatoendozoi,  a  proposUo  di  un  nuovo  parassita. 
{Creeping  disease  e  pseudoscabbia  da  " Dermolecanium  migrans"). 
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Tav.  II. 

DoTT.  R.  CASAZZA  -  Sui  Dermatoendozoi,  a  proposito  di  un  nuovo  parassita, 
(Creeping  disease  e  pseudo-scabbia  da  '' Dermolecanium  migrans'^). 
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Intermediate  Hosts  of  Chicken  Tapeworms  Found  in  Kansas  ^ 

A.  A.  CASE  and  J.  E.  ACKERT,  Kansas  SUte  College,  Manhattan,  Kan. 

The  recent  findings  of  Ackert  and  Ca^  (1938)  on  effects  of  tapeworms  on 
chickens  have  reemphasized  the  importance  of  these  parasites.  These  authors 
found  that  cestode  infections  of  even  three  weeks'  duration  affected  the  blood 
of  the  chickens  and  that  infections  of  eight  weeks'  duration  lowered  the 
hein<^lobin  and  sugar  content  of  the  blood,  and  retarded  the  growth  of  the 
chickens.  While  fowl  taeniaais^  can  be  checked  momentarily  by  administering 
taeniacides  no  effective  control  of  these  parasites  can  be  established  without 
breaking  the  life  cycle  at  some  stage.  In  order  to  do  this  knowledge  must  be 
gained  of  the  available  intermediate  hosts.  To  determine  these,  life  histoiy 
studies  of  various  species  of  fowl  cestodes  have  been  conducted  recently  in 
several  laboratories;  notably  at  the  United  States  Zoological  Division,  Wash- 
ington, at  the  Veterinary  Academy,  Hanover,  Germany,  and  at  the  Kansas 
State  College  of  Agriculture  and  Applied  Science,  Manhattan. 

Whereas,  a  decade  ago,  garden  slugs,  earthworms,  and  flies  were  thought 
to  be  the  principal  intermediate  hosts  of  chicken  tapeworms,  the  recent  find- 
ings have  shown  that  groimd  beetles  (Carabidae)  are  doubtless  the  principal 
means  of  transmitting  the  more  common  chicken  tapeworms.  It  was  to  make 
known  more  generally  the  newer  knowledge  of  intermediate  hosts  of  fowl 
tapeworms  found  in  Kansas  that  this  study  was  undertaken. 

NORTH  AMERICAN  CHICKEN  TAPEWORMS 

Of  ten  species  of  tapeworms  found  in  the  United  States  (Cram,  1928),  the 
following  six  species  have  been  reported  from  Kansas: 
Raillietina  cesticillus  (Molin,  1858). 
ChoaTtotaenia  injundibulum  (Bloch,  1779). 
Raillietina  tetragona  (Molin,  1868). 
Hymenolepis  carioca  (Magalhaes,  1898). 
Raillieiina  echdnobothrida  (Megnin,  1880). 
Amoebotaenia  aphenoides  (Railliet,  1892). 

The  other  four  species  reported  from  this  country  are :  Davainea  proglottina 
(Davaine),  Diorchis  americana  Ransom,  Hymenolepis  cantaniana  (Pol.),  and 
Meiroliasthes  lucida  (Ransom). 

KANSAS  FOWL  CESTODES  AND  THEIR  INTERMEDIATE  HOSTS 

Raillietina  cesticUlus 

The  fowl  cestode  that  probably  is  of  the  most  common  occurrence  in  Kan- 
sas is  the  rather  large  species,  Raillietina  cesticillus,  whose  habitat  is  the 
duodenum.  Ferry  (1934)  reported  it  from  sixty-two  percent  of  the  chickens 
he  examined.  However,  Adams  and  Geiser  (1933)  found  it  in  only  twelve  per- 
cent of  the  chickens  they  examined  in  Toxas.    Although  houseflies  can  prob- 

TnuM.  Kansas  Acad.  Science,  Yol.  42,  1989. 

1.  Contribution  No.  205  from  the  Department  of  Zoology,  Agricultural  Experiment  Sta- 
tion, Kansas  State  College  of  Agriculture  and  Applied  Science. 
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ably  act  as  secondary  hosts  (Ackert,  1918;  Reid  and  Ackert,  1937)  the  most 
important  intermediate  hosts  are  various  species  of  beetles  (Coleoptera), 
especially  those  of  the  family  Carabidae  (ground  beetles).  Besides  several 
genera  of  the  families  Scarabaeidae,  Tenebrionidae,  and  Ostomidae,  there  are 
eight  genera  and  twenty-five  species  of  Carabidae  which  may  serve  quite 
readily  as  intermediate  hosts.  The  beetles  most  frequently  found  at  Manhattan 
(Riley  county,  Kansas)  are  of  these  species.  In  half  an  hour  in  midsummer 
(July)  it  has  been  possible  to  collect  175  Carabidae  on  the  campus  of  the 
Kansas  State  College.  The  most  numerous  of  these  Carabidae  are  species  of 
the  genera  Cratacanikus  and  Amara.  After  a  morning  rain,  beetles  of  these 
genera  may  be  seen  by  the  hundreds.  Species  of  Cratacanthus  and  Amara  have 
been  found  to  be  the  best  intermediate  hosts  for  the  cestode,  R,  cesiicHhu  as 
determined  by  experimentation.  The  ease  with  which  mature  cysticercoids 
can  be  developed  in  beetles  has  led  to  the  use  of  R.  cesticillus  for  experimental 
studies  of  Ackert  and  Case,  mentioned  above,  of  Ackert  and  Reid  (1937),  who 
demonstrated  an  age  resistance  of  older  chickens  to  the  growth  of  these 
cestodes,  and  of  Harwood  and  Luttermoser  (1938),  who  found  that  infections 
of  this  cestode  retarded  the  growth  of  chickens. 

Intermediate  Hosts  op  R.  cesticillus 

Coleoptera:  Family  Cantharidae:  ^Podabrus  modest  us  Say;  Family  Ca- 
rabidae: Amara  sp.,  Amara  basillaris  (Say),  Amara  fallax  Lee,  Amara 
{curtonotus)  laticollis  Lee,  Amara  (celia)  muBcitla  Say.,  Amara  (Percoaa) 
ohesa  Say.,  Anaferonia  {Pterosi'uchus)  sp.,  Anaferonia  constricta  Say.,  Anajeronia 
near  svbslriata  (Lee),  Anisotarsus  sp.,  Anisotar8u&  agilis  (Dej.),  Anisotarsia 
aubvirens  Csy.,  Chalenius  tomentosus  Say.,  Cratacanthus  dvbius  Beauv.,  HoJ' 
palus  sp.,  Harpalus  faunus  Say.,  *Harpalus  herbivagus  Say.,  Harpalus  peniisyU 
vantcus  DeGeer.,  Pteroatichus  near  permundus.,  Pierostichus  (PoecUvs) 
chaldtes  Say.,  Pierostichus  near  constricia,,  Pierostichus  (Abacidus)  permundut 
Say.,  Pierostichus  (Eumolops)  torims  Lee,  Selenophorus  (pedicidarius  DeG.), 
Triplectrus  rusiicus  Say. 

Family  Ostomidae:  *Tenebroides  mauritanicus  (L.);  Family  Scarabaeidae: 
Choeridium  histeroides  (Weh.),Aphodiys  granarius  (L.) ;  Family  Tenebrionidae: 
Tenebrio  sp.,  Tribolium  conjusum  Duval.,  Tribolium  sp. 

Hymenolepis  carioca 

Second  in  the  list  of  tapeworms  from  Kansas  chickens  appears  to  be 
Hymenolepis  carioca,  a  delicate,  threadlike  cestode  which  may  be  present  in 
large  numbers  (500  or  more)  in  a  single  bird,  according  to  Ferry  (1934). 
Twiehaus  (unpublished)  likewise  found  large  infections  of  this  cestode  in  ailing 
chickens  in  Kansas  that  were  sent  the  Kansas  State  College  Poultry  Diseases 
laboratory  in  April,  1939.  Adams  and  Geiser  found  this  species  to  be  the  most 
abundant  in  Texas  (37  percent).  As  to  transmission,  Cram  and  Jones  (1929) 
found  that  various  species  of  Coleoptera  may  act  as  intermediate  hosts  of 
H.  carioca.  Subsequent  studies  by  Jones  indicated  that  the  beetles  that  could 
transmit  these  tapeworms  belong  to  the  Scarabaeidae  and  possibly  to  the 
Carabidae. 

♦New  intermediate  hosts  of  R.  oesticiUtu  recently  announced  (abstract)  by  Case  »nd 
Ackert  (1938)  are  marked  with  an  asterisk. 
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Intermediate  Hosts  of  H.  cabioca 

Colboptera:  Family  Carabidae:  Anisolarsus  agiliJi  (Dej.);  Family  Scara- 
baeidae:  Aphodius  granarius  (L.)t  Choeridium  histeroides  (Web.);  Family 
Histeridae:   Carcinops  quatuordecimslriata  Steph. 

Diptera:  Family  Muscidae:  Stomoxys  calcitrans  L. 
Raillietina  letragona 

The  third  ranking  tapeworm  in  prevalence  in  the  vicinity  of  Manhattan  ap- 
pears to  be  Raillietina  letragona.  It  was  third  (38  percent)  in  Ferry's  studies 
in  eastern  Kansas  and  second  in  Texas  (Adams  and  Geiijer).  This  large  tape- 
worm attaches  itself  to  the  lower  portion  of  the  small  intestine  and  may  pro- 
duce nodules  of  the  intestine  which  closely  resemble  lesions  of  tuberculosis. 
Horsfall  (1938)  reported  that  the  common  pavement  ants  Tetramorium 
cnespitum  (L.)  and  Pheidole  vinelandica  Forel.  could  serve  as  intermediate 
hosts  of  R.  telragona.  Studies  upon  ants  as  means  of  transmitting  chicken 
tapeworms  from  one  host  to  another  are  in  progress  by  the  writers  at  the 
Kansas  Experiment  Station. 

Intermediate  Hosts  of  R.  tetragona 
Hymen optera:     Family    Formicidae:     Tetramorium   caespitum    (L.),   and 
Pheidole  vinelandica  Forel. 

Choanotaenia  injundibidum 

A  fowl  cestode  that  is  of  very  common  occurrence  in  the  vicinity  of  Man- 
hattan. Kan.,  is  Choanotaenia  infundibidum.  Both  Ferry  (1934)  and  Adams 
and  Geiser  (1933),  however,  found  this  species  to  be  the  least  abundant  of  the 
tapeworms  they  studied.    Its  habitat  is  the  duodenum. 

As  to  intermediate  hosts,  Guberlet  (1916)  found  that  houseflies  {Mttsca 
domestica  L.)  are  a  means  of  transmitting  Choanotaenia  infundibidum  from 
one  chicken  to  another.  Cram  (1928),  Cram  and  Jones  (1929)  and  Wetzel 
(1936)  obtained  evidence  that  pointed  to  beetles  as  being  important  inter- 
mediate hosts  of  this  tapeworm.  Horsfall  and  Jones  (1937)  added  six  species 
of  beetles  and  two  of  grasshoppers  as  new  intermediate  hosts  of  C.  infundibulum. 

Further  evidence  that  housefiies  may  serve  as  intermediate  hosts  of  C. 
injtmdibulum  was  presented  by  Wetzel  (1936),  who  reported  that  only  twenty 
percent  of  the  housefiies  in  his  experiments  developed  cysticercoids  and  that 
the  number  of  cysticercoids  was  small.  Reid  and  Ackert  (1937)  found  a 
natural  infection  of  ninety-one  cysticercoids  in  a  housefly  at  Manhattan,  Kan. 
Even  if  only  twenty  percent  of  the  housefiies  developed  cysticercoids,  the 
quantities  of  flies  around  poultry  yards  at  certain  times  of  the  year  could  easily 
supply  the  cysticercoids  necessary  to  produce  the  heavy  tapeworm  infections 
(75  percent)  in  the  naturally  infected  chickens  in  an  experiment  by  Reid  and 
Ackert  (1937)  at  Manhattan,  Kan. 

Intermediate  Hosts  of  C.  infundibulum 
Couopteba:   Family  Carabidae:   *Amara  fallax  Lee,  *Anaferonia  constricta 
Say,  Cratacantkus  dubiua  Beau  v.,  Stenocellua  debilipes   (Say),  Stenolophus 
conjunctus  (Say) ;  Family  Ostomidae:  *Tenebroid€8  mauritanicus  (L.) ;  Family 

.  *Nw  intermediate  hosts  of  Choanotaenia  infwidibtUum  (Block.)  marked  with  an  asterisk, 
indebtedness  is  acknowledged  to  H.  R.  Bryson,  L.  L.  Buchanan,  and  to  W.  S.  Fisher  for 
»w  m  identifying  these  beetles. 
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Scarabaeidae :  Apkodius  granarius  (L.),  Aphodius  sp.,  Geotrupes  sylt;aticut 
Panz.;  Family  Staphylinidae :  Apocellus  sphaericollia  (Say);  Family  Tene- 
brionidae:   Alphitophagus  hifasciatus  (Say). 

Diptera:   Family  Muscidae:   MtLsca  domestica  (L.) , 

Orthoptera:  Family  Locustidae  (Acrididae) :  Dicromorpha  viridis  (Sciidder); 
Melanoplus  jemur-rubrum  (DeGeer). 

RaiUietina  echinobothrida 

Among  the  less  abundant  fowl  tapeworms  in  Kansas  is  the  largest  species 
Raillielina  echinobothrida.  This  worm  resembles  R.  tetragona  closely  and  is 
distinguished  from  it  with  difficulty.  R.  echdnobothrida  also  attaches  itself 
in  the  posterior  part  of  the  small  intestine,  and  has  about  the  same  effects 
upon  the  host  as  R.  tetragona.  Ferry  (1934)  found  this  cestode  in  four  per- 
cent of  the  chickens  examined  in  Douglas  county,  Kansas,  and  Adams  and 
Geiser  found  it  in  twelve  percent  of  the  fowls  examined  in  Texas.  According 
to  Horsfall  (1938),  the  common  pavement  ant,  Tetramorium  caespitum  may 
serve  as  an  intermediate  host  of  R.  echinobothrida.  An  interesting  observation 
was  made  by  Horsfall  (1938),  who  stated,  "The  first  clue  to  the  intermediate 
hosts  of  R.  echinobothrida  and  R.  tetragona  was  discovered  while  the  writer 
had  under  observation  in  the  experimental  yard  several  fecal  samples  con- 
taining R.  echinobothrida  proglottids.  An  ant  carried  one  of  these  segments 
from  the  feces  to  an  entrance  to  a  nest  and  disappeared  with  it.  Ants  were 
then  examined  from  this  yard  and  all  were  found  to  be  negative  until  August 
16,  1935,  at  which  time  three  T.  caespitum  were  dissected  and  foimd  to  con- 
tain four  cysticercoids  the  scoleces  of  which  resembled  those  of  jK.  echinobothr 
rida"  Larvae  of  R.  echinobothrida  in  the  naturally  infected  ant  Tetramorium 
semilaevc,  from  Marseilles,  France,  were  reported  by  Joyeux  and  Baer  (1937). 

Intermediate  Hosts  of  R.  ECHiNOsoTHRmA 

Hymenoptbra:  Family  Formicidae:  Tetramorium  caespitum  (L.),  T. 
scviilacve  and  Pheidole  vinelandica  Forel. 

Amoebotaenia  spherundes 

A  tapeworm  present  in  four  percent  of  the  Douglas  county,  Kansas,  chickens 
examined  by  Ferry  (1934)  was  the  small  wedge-shaped  Amoebotaenia  sphe- 
noides.  This  cestode,  which  apparently  is  of  rare  occurrence  in  the  United 
State?,  was  reported  from  eight  percent  of  the  chickens  examined  by  Adams  and 
Geiser  (1933)  in  Dallas  county,  Texas.  The  intermediate  hosts  are  annelids 
according  to  Monnig  (1927)  who,  in  fourteen  days,  grew  the  cysticercoids  in 
earthworms  [OcnerodrUus  {Ilyogenia)  africanus,  Beddard].  Four  weeks  were 
required  for  the  cysticercoids  to  develop  into  adult  tapeworms  in  chickens. 
Grassi  and  Rovelli  (1889)  and  Meggit  (1916)  undoubtedly  secured  cysticercoids 
of  this  tapeworm  by  feeding  the  oncospheres  to  earthworms  (Alloloboi)hora 
foctida  Eis.). 

Intermediate  Hosts  op  A.  sphenoides 

Oligochaeta:  Family  Lumbricidae:  Allolobophora  foetida  (Eisen).  and 
Oc7icrodrilus  (Ilyogenia)  africanus  Beddard. 
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Davainea  progloitina  (Not  reported  from  Kansas) 

A  small  tapeworm  (four  to  nine  segments)  that  is  found  in  many  countries, 
but  has  not  been  reported  from  Kansas  is  Davainea  progloitina.  Because  of 
its  minute  size  it  may  have  been  overlooked.  Various  writers  have  described 
It,  and  Levine  (1938)  has  studied  phases  of  its  biology.  Wetzel  (1936)  re- 
ported that  the  most  important  intermediate  host  of  D.  progloitina  in  Germany 
is  the  garden  slug  AgrioUmax  agrestis.  Monnig  (1938)  lists  as  intermediate 
hosts  of  D.  proglottina  the  slugs:  Limax  cinerus,  Arion  sp.,  Cepoa  sp.,  and 
Agrialitnax  sp.,  and  the  snail  Physa  heierostropha  (Say).  Of  these  genera, 
Agr%alom€ix  and  Physa  are  found  in  Kansas;  so  that  it  is  possible  that  D. 
profflaltina,  for  which  these  gastropods  may  be  intermediate  hosts,  is  also 
present  in  Kansas,  especially  in  the  eastern  and  moister  part  of  the  state. 

Intermedutb  Hosts  of  D.  progix)ttina 

Pi'lmoxata:  Family  Arionidae:  Arion  sp.;  Family  Limacidae:  AgrioUmax 
sp.,  Cepoa  sp..  Limax  cinerus;  Family  Physidae:     Physa  heierostropha  (Say). 

SUMMARY 

1.  Of  ten  species  of  fowl  tapeworms  reported  from  the  United  States,  the 
following  six  species  have  been  found  in  chickens  in  Kansas:  Raillietina 
cesticillus  (Molin,  1858),  Choanotaenia  infundibulum  (Bloch,  1779),  Raillietina 
tetragona  (Molin,  1858),  Hymenolepis  carioca  (Magalhaes,  1898),  Raillietina 
ec?u7ioboihrida  (Megnin,  1880),  and  Amocbotaenia  sphenoides  (Railliet,  1892). 

2.  The  three  following  species  of  beetles  are  here  reported  for  the  first  time 
as  intermediate  hosts  of  the  chicken  cestode  Choanataenia  infundibvXum : 
Amara  fallax  Lee,  Anaferonia  constncia  Say,  and  Tenebroides  mauritanicus 
(L). 

3.  The  known  species  of  intermediate  hosts  of  the  tapeworms  found  in  Kan- 
sas chickens  consist  of  beetles,  flies,  ants,  slugs,  snails,  and  earthworms.  Thev 
are  given  according  to  order,  family,  and  genera  for  the  respective  tapeworms. 

4.  Most  numerous  of  these  intermediate  hosts  are  ground  beetles  (Carah- 
idae)  of  which  eight  genera  and  twenty-five  species  have  been  identified  as 
intermediate  hosts  of  chicken  cestodes. 

Altogether  nineteen  genera  and  twenty-nine  species  of  beetles  may  act  as 
intermediate  hosts  of  one  or  more  of  the  important  chicken  tapeworms  found 
in  Kansas. 
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New  Intermediate  Hosts  of  Fowl  Cestodes^ 

A.  A,  CA^E.  iind  J.  E.  ACKERT,  Kinv^na  ^Ute  CoUeRp*  Maiihiittaa,  Kbb. 

KeceDt  studies  havt?  ?:hown  that  rest  odes  have  a  deleterious  effect  upon 
gmwing  chickens  (Ackert  and  Case,  1938;  Harwood  and  Luttermoaer,  1&38; 
Irvine,  193B).  The  control  of  ceatode  infections  reqiures  accurate  knowledge 
of  the  intermediate  hosts  of  the  tapeworms.  In  a  previoua  paper  Case  and 
Ackert  (1939)  aummanzed  the  knowledge  of  the  intermediate  hosts  of  chicken 
tapeworms  found  in  Kansas-  Further  work  has  revealed  other  intermediate 
h(»ts  with  whicii  this  paper  deals. 

From  March,  1936,  to  March,  1940,  over  a  thousand  beetles  were  studied 
mdividuall>%  clasaiied,  and  their  importance  rs  intermediate  hosts  of  chicken 
tapeworms  determined.  Most  of  these  beetles  were  Carabirfae  (ground- 
beetles)  ;  the  remainder  were  representatives  of  the  famihes  Scarabaeidae 
(duDftbeetles)  and  Tenebrionidae  (floiir  beetles) .  The  beetles  used  in  the  ex- 
periments were  identified  to  species  by  workena  in  the  Bureau  of  Entomology 
and  Plant  Quarantine  of  the  United  States  Department  of  Agriculture,  Wash- 
ington.  D.  C, 

la  addition  to  the  individual  studies?,  b^  number  of  group  experiments  in- 
volviag  several  species  of  beetles  were  made.  In  the  group  studies,  various 
numbers  of  beetles  of  the  same  genua  and  species  were  parasitised  experi- 
mentally by  allowing  the  insects  acee;*  to  gravid  (egg  Blled)  tapeworm  seg- 
ments along  with  their  natural  food.  Not  le3?s  than  fifteen  d&ys  were  allowed 
for  the  eggs  to  develop  into  cyslicercoida  in  the  beetle;  however,  many  of  the 
beetles  carried  their  infections  several  weeks.  Instead  of  raising  the  ground 
beetles  from  the  egg,  vigorous  specimens  were  collected  at  such  distances  from 
my  poultry  runs  that  naturol  infections  were  not  likely.  The  beetles  were 
kept  in  moist  soil  in  glass  containers  as  described  by  Case  and  Ackert  (193&). 
The  cestode  species  used  most  were  RmUittina  cesticiUus  (Molin)  and  Cho* 
anoiaema  injundibulum  (Bloch),  Tests  involving  ant  a  were  carried  out  with 
pavid  segrpents  of  IttuUietina  tetragofia  (Molin). 

RESULTS 

In  the  individual  experiments,  a  total  of  four  genera  and  eight  species  of 
beetles  not  previously  reported  as  intermediate  hosts  of  the  chicken  tapeworm 
RmUiettna  cesiicillus  (Molin)  developed  cysticercoidB  to  the  infective  stage. 
The  range  of  infections  was  4  to  129  cy sticercoids  per  beetle  with  an  average 
of  44.  The  names  of  these  beetles  follow,  those  marked  with  an  asterisk  being 
additions  to  the  intermediate  hogt  list. 
Carabidae : 

'DUcoderus  parcdlelus  Hald. 

*Pter(mt%€htis  iGastToHricta)  veniraliM  (Say) 

^Agonoderus  cornma  F. 

Tn»ii«.  M»ii«4i«  Ac«d.  Soledce,  Tol.  43,  10 W. 

].  Ootitribution  No.  21&  from  the  D^^tHirt  mf«nt  of  Zoology^  Agricultural  Expsrmieiit  BUk" 
tkiD,  Kmfuu  State  College  of  Agriculture  and  Applied  gt^icu,  Mimliatl&a. 
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*Ani^odactylus  (TTipkciru^)  harpalotdes  LaL 
Stenolopkiu  conjunclus  Say 

Scarabaeidaa ; 

*Apkodi'U8  distinctus  CMuU.) 
*Aphodin^  cognatus  (Lee.) 

Tenebrionidae : 

*AlphilobiiL8  drnperiTnts  (Panz.) 

Duly  one  beetle  not  previously  reported  was  found  to  be  an  intcnnedkte 
host  for  Ckoanataenia  infundibulum  (Bloch) ;  it  was  a  groundbeetle,  Lebia 
grandh  Henti* 

That  groiind  beetles  are  important  intermediate  hosts  of  these  tapewormt 
of  chickens  is  fihown  by  the  following  observation  made  upon  ten  carabida 
taken  from  a  poultry  yard  in  Reno  county,  Kansas,  by  Dr,  T.  A,  Case,  who 
sent  them  to  the  writera  for  examination  and  classifit^tion.  Nine  of  the  ten 
beetles  harbored  cysticercoida  of  RailUeiina  ceHidUus  and  four  of  the  nine 
infected  beetles  algo  contained  cj^stieercoids  of  Choanotuenm  infundibulum. 
The  mixed  infection  showed  that  B.  ceHicUlus  occurred  most  frequently  by 
a  five  to  one  ratio;  the  cysticercoids  were  infective  for  chickens. 

As  Cratacanthns  ep.  were  plentiful  during  late  spring  and  early  summerp 
several  groups  of  bee  ties  were  placed  in  fruit  jars  with  moist  earth  and  held 
at  temperatures  between  46  and  dO  degrees  Fahrenheit  to  determine  the 
possibility  of  maintaining  a  supply  of  beetles  during  the  hot  and  dry  season 
occurring  during  late  summer  and  early  fall.  When  needed,  the  beetles  were 
as  lively^  as  when  first  captured,  and  li^ed  long  enough  for  the  cysticercoida 
to  become  infective.  No  ill  results  were  observed  and  plenty  of  beetles  were 
available  during  a  season  when  a  prolonged  drought  caused  the  disappearance 
of  nearly  all  species  in  the  vicinity  of  Manhattan.  About  July  1,  twenty 
groundbeetks  {CratacanthuM  dubius)  were  placed  in  a  refrigerator  at  45  to 
60  degrees  F.  and  in  early  November,  were  removed  and  parasitised,  Sevens 
teen  of  these  beetles  lived  twenty-one  days  after  eating  gravid  tapeworm 
segments  and  developed  cysticercoids  which  proved  infective  for  chickens- 

About  eighty  percent  of  a  group  of  corniced  beetle  (Agoiiod^rus  comTna) 
developed  cysticercoids  after  being  placed  in  an  environment  where  abundant 
small  insects  were  provided  as  well  as  gravid  tapeworm  segments.  Whea 
individually  fed,  almost  all  of  these  ^small^  flying  carabids  became  infected 
with  cysticercoids  of  H.  eeHtciUun, 

Nineteen  of  twenty  confused  flour  beetles  became  infected  with  cysticercoids 
after  being  provided  with  gravid  proglottids  of  if.  ceiticUlt^  in  the  presence 
of  a  mash  mixture  in  which  the  beetles  of  this  species  develop  quite  readily 
as  pests.  The  cysticercoids  of  J?,  cestidllits  which  develop  in  the  confused 
flour  beetle  {TnboUum  confttmim  Duval.)  are  noticeably  lai^er  than  those 
that  develop  in  carabids ;  this  may  be  due  to  the  larger  numbers  of  cysticercoids 
which  develop  in  carabids.  Choanotaenia  infundibulum,  also  used  this  speciefe 
as  a  secondary  host,  development  of  the  infective  stage  requiring  about  three 
weeks. 

Six  species  of  ants  of  common  occurrence  in  this  region  take  proglottids  of 
tapeworms  into  their  nests.  Although  no  cysticercoids  have  been  recovered 
from  the  ants,  it  is  quite  possible  that  they  are  able  to  act  as  intermediate 
hosts  in  the  same  manner  as  those  species  studied  by  other  workers.    Jones 
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ai^i  HoT^aH  (1934)  found  ants  to  act  ae  intermediate  hosts  for  Raitlietma 
Uirogona  uid  R.  echinobothnda,  two  of  the  largest  species  of  tapeworms 
found  in  chickens.  Later  work  by  va-rious  workers  (Joyeux  and  Baer,  1937; 
HorafaU,  1^8)  has  estftblished  several  epedeip  of  ants  as  seeondary  hosts  for 
these  two  especies.  Additional  research  will  doubtlesi  reveal  a  larger  number 
of  species  as  intermediate  hosU,  Ants-  known  to  carrs'  gra\'id  segments  of 
^,  telTngona  bto  their  nests  follow: 
Formicidae : 

Sotenorpsis  moleBta  (Say) 

CTemotogoster  Uneolata  var  near  eerad  (Fitch) 

Iridomyrmes;  pndntms  (Hog)  var. 

Pheidole  denlata  Mayr 

Cremtitogaster  ap. 

pT€nolepi^  (Nylanderia)  sp. 

SUMMARY 

(1)  Of  over  a  thousand  beetles  itudied  and  classified  during  the  last  four 
years*  groundbeetles  (Carabidae)  have  predominated  ad  intermediate  hosts  of 
two  common  fowt  cestodes,  RaiUietina  ce^ticilltts  (MoUn)  and  Choanotaenia 
infuruMtulum  (Bloch). 

(2)  Of  the  S7  species  receiving  special  study  during  1930,  four  genera  and 
eight  species  proved  to  be  additions  to  the  intermediate  ho«t  list  for  R. 
ce^ticitl'us  and  one  genus  and  species  was  an  addition  to  the  seeondary  host 
list  for  C,  infundibulum. 

(3)  Nine  of  ten  groundbeetles  (Carabidae)  collected  from  a  poultry'  yard 
at  Nickerson,  Reno  county^  Kansas,  were  infected  with  cysticercoids  of  R. 
ctUidUm;  four  had  mixed  infections  with  both  R,  mUicUlus  and  C.  in- 
fundibtdunt.  Both  species  were  infective  for  chickens  which  likewise  developed 
miied  infections  of  the  tapeworms. 

(4)  Beetles  were  sucee^ully  kept  from  one  season  to  another  by  re- 
frigeration at  45  to  60"  F*  and  were  used  as  intermediate  hosts  during  a  season 
when  beetles  were  se&rce  in  the  field. 

(5)  In  several  group  studies,  large  percentages  of  beetles  were  parasitized 
with  gravid  proglottids  in  the  presence  of  their  natural  feed. 

C6)  Six  species  of  ants  were  observed  to  carry  the  ripe  segments  of  R. 
ktragona  into  their  nests.  Although  no  cysticercoids  were  recovered  from 
these  ants,  the  possibility  of  their  acting  as  intermediate  hosts  for  this  fowl 
oeetode  is  apparent;  vanous  workers  ha^'e  discovered  that  certain  species  of 
ants  act  as  intermediate  hosts  of  both  R.  tetragona  and  R.  echinobolhrida, 

2,  HMertnmed  by  M.  H.  Smith*  Bur«»u  of  EntomolDgy  And  Plant  Quanntint^,  Waih- 
iiWton,  D.  C. 
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INTRODUCCION 


Imciada  esta  encwesta  par  las  doctores  Balcn  y  CoriaM,  par  encwgo  de 
la  D^4cct6n  de  la  Escuela  Ncurimml  d^  Sanidad,  durante  el  mes  rfe  jtdw 
de  jpsi,  cuyas  resuitados  han  sido  publwados  recientmnente^  ^brevino 
el  brate  epidimko  de  peste  de  agosto  a  noviembre  de  1931.  Can  este  ma- 
th*a,  la  CovmsiSn  de  [nz'estigacumes  Sanitarian  cfieyd  oportrnw  su  conH- 
nuadSn,  encargdnd&nos  de  ilevar  a  cabo  un  estudio  defenido  acerca  de  ede 
ietna. 

Nuestro  trabajo  ha  sido  reaiisado  en  la  secciSn  de  bacterwlogta  y  ep- 
dentiohgia  del  Laboratorio  Municipal  de  Barcelona,  a  caya  jefe,  Dr,  Do- 
nmtga^  asi  cmno  d  director  del  Centro,  Dr.  G&mdle^,  nas  complacemGs 
en  expresar  m^stro  sifweTa  agradechniefifo,  Dunmte  su  ircmscurso  heinos 
inaugurudo  el  pabellon  de  peste  y  enfennedades  exdticas  que  se  ha  cans- 
truido  en  dicho  laboratorio.  y  que  ha  cantribuUh  a  facUitar  grand&mente 
nuestra  labor. 

Memos  de  agradecer  ianihien  ai  Dr.  Clarani4int,  director  del  Ifistiiulo 
Municipal  de  Higiene,  el  abimdcmt§  material  que  nas  ha  facilitado,  pro- 
duct o  de  la  desratiaacidn  efica-z  que  se  lleva  a  efecto  baja  su  direcciSn. 

AshmSma  damos  las  gracias  al  Dr.  Acasia,  director  de  Sanidad  del 
Puerto  de  Bm'cel&na,  cuya  colaboraciSn  nas  ha  perfnitido  estudiar  las 
roedores  pracedentes  de  l(^  cianhidrtsacion  de  los  buquesj.  y  al  profesor 
Dr.  Ruis  de  Arcaute^  cuyas  inteligentes  ensenansas  nos  han  sido  utHisimas 
en  el  cur  so  de  esie  trabajo. 
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CAPfTULO    I 

LOS  ROEDORES  DOMESTICOS  DE  BARCELONA 


L     Clasificacidn  de  los  roedores  doineitico« 
encontrados. 

Las  espedes  de  roedores  que  hemos  encontrado  durante  nucstro  estudio 
en  esta  capital  pertenecen  a  dos  generos  de  la  f  amilia  Muridos,  Epimys  y 
Mus,  o  sea  la  rata  y  el  raton,  respectivamente. 

Aunque  estos  dos  generos  son  fadlmente  distinguibles  por  su  talla, 
pueden  diferenciarse  mas  cientificamente  con  arreglo  a  la  siguiente  clave 
adaptada  de  Cabrera: 

I.  — Pbnta  del  pie  posterior  coii  el  tuberculo  tarsiano  interna  muy  alargado;  co- 
rona del  primer  molar  poco  mas  larga  que  la  del  segundo:  EPIMYS. 
—  Phnta  del  pie  posterior  con  el  tuberculo  tarsiano  intcroo  redondeado;  corona 
del  primer  tnolar  tan  larga,  por  lo  meftos,  como  la  del  segundo  y  la  del  ter- 
cero  juntas:  MUS, 

Gencro  EPIMYS  thchjessaiit. 

Sitionimia:  Mus  Linne  (part). 

M%tS€ul%$s  Rafineiqiie   (part.). 
Attrnthoinys  Lesson  (part.). 
Bat  his  Fit?!nger  (no   Donovan). 

Caractekes. — ^La  rata  se  distingue  bien  de  los  otros  roedofes  por  sus 
ojoi  grandes,  sus  orejas  redondeadas,  la  cola,  al  menos,  casi  tan  larga 
como  el  cuerpo,  fina,  con  apariencia  anillada,  con  pelos  muy  cortos,  poco 
visibles  y  escasos.  La  planta  del  pie  posterior  esta  pro  vista  de  seis  tubercu- 
losa dos  anteriores  aproximados  o  reunidos,  dos  medianos  subtriangula* 
res  y  dos  posteriores,  de  los  cuales  el  externo  es  redondo  y  menor  que  los 
otros,  y  el  intemo  es  alargado,  mas  del  doble  de  largo  que  ancho.  En  el 
oirso  de  nuestro  trabajo  hemos  podido  estudiar  ratas  pertenecientea  a 
todas  las  especies  y  variedades  que  integran  la  fauna  de  nuestro  pais,  y 
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aparte  de  ellas,  alguna  que  no  estaba  citada  de  nuestra  fauna,  si  bien 
procedia  de  barcos  desratizados  en  la  Sanidad  del  Puerto.  A  continua- 
don  incluimos  una  clave  que  permite  diferenciar  facilmente  estas  espc- 
cies  y  variedades. 

CLAVE  DE  ESPECIES  Y  VARIEDADES  DEL  OENERO  EPIMYS 

1.  —  Cola  mis  larga  que  la  cabeza  y  el  cuerpo  juntos,  es  decir,  llevindola  hacia 

adelante  por  encima  del  cuerpo  del  animal,  sobrepasa  bastante  del  extremo 
anterior;  las  orejas,  cuando  se  las  dobla  hacia  adelante,  cubren  ficibneote 
los  ojos:  E.  RATTUS 2. 

—  Cola  mis  fuerte,  que,  llevada  hacia  adelante,  no  alcanza  el  extremo  anterior 

del  hocico;  las  orejas,  mas  pequenas,  y  cuando  se  las  dobla,  apenas  alcan- 
zan  hasta  los  ojos;  hocico  mas  corto  y  mis  romo  que  en  la  especie  pre- 
cedcnte:  E.  NQRVEGICUS 4. 

2.  —  Pelaje  negruzco;  el  vientre,  gris  plomizo,    con    pelos    mis    cortos   y   adheri- 

dos:  E.  RATTUS  RATTUS. 
—  Pelaje  del  dorso  pardusco  o  amarillento;  vientre  blanquecino  o  gris  pilidos...    3. 

3.  —  Cuerpo,  por  encima,  de  color  par  do  grisiceo,  que  cambia  gradualmente  a  gris 

mis  pilido  en  el  vientre;  pelaje  del  dorso  mis  bien  ispero^  y  el  del  vien- 
tre. mis  largo  que  en  la  forma  tipica:  E.  RATTUS  ALEXANDRINUS. 

—  Dorso  amarillento  o  pardo  leonado;  cambia  bruscamente  en  el  vientre,  ctqro 

pelaje  es  completamente  bianco  o  muy  levemente  amarillento;  todo  €L  muy 
suave,  largo  y  denso:  E.  RATTUS  FRUGIVORUS. 

4.  —  Pelaje  del  dorso  leonado  y  pardusco  mezclados;  el  vientre,  de  color  bianco 

sucio:  E.  NORVEGICUS  NORUEGICUS. 

—  Pelaje  negruzco  en  el  dorso  y  gris  dbscuro  en  el  vientre,  muy  parecido  al  de 

la  rata  negra:  E.  NORVEGICUS  HIBERNICUS. 

EPIMYS  RATTUS  (Linneo):  rata  negra. 

Sinonimia:    Mus  rattus  Linne. 
Mus  lattices  Bennet. 

Mus  tectorum  var  fuliginosus  Bonaparte. 
Mus  insularis  Waterhouse. 
Mus  subcoeruleus  Lesson. 
Ratius  domesHcus  Fitzinger. 
Mus  alexandrino  rcfttus  Fatis. 
Miu  rattus  ater  Mallais. 

Esta  rata,  que  es  muy  abundante  en  los  barcos,  esta,  en  cambio,  muy  re- 
ducida  en  la  dudad  por  la  competencia  que  le  hace  la  rata  gris. 

Caracteres. — Su  cabeza  estrecha  y  larga,  con  el  hocico  puntiagudo,  y 
sus  orejas  grandes,  le  dan  una  fisonomia  muy  distinta  de  la  rata  g^s.  Su 
cola  es  fina  y  larga,  con  los  aniUos  muy  numerosos,  casi  desnudos.  El 
pelo  del  dorsQ  del  cuerpo  es  largo  y  aspero,  mientras  toda  la  r^on  ven- 
tral es  de  color  gris  de  plomo  mis  o  menos  palido  y  con  pelos  cortos. 

Probablemente  la  presencia  de  esta  rata  en  Barcelona  en  una  sola  casa, 
que  comunicaba  con  el  puerto,  es  debida  a  la  inmigraci6n  de  ratas  pro- 
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cedentes  de  baxcos,  que  no  han  logrado  aclimatarse  urns  que  en  ese  punto 
en  el  que  no  hemos  encontrado  la  rata  gris. 

For  estas  razones,  creemos  que  su  importanda  en  relacidn  con  k  epi- 
demiologia  de  la  peste  es  mny  escasa  en  Barcelona. 

Sus  diniensiones  son  siempre  menores  que  las  de  la  rata  gris,  y  el  ma- 
cho adulto  tiene  unos  185  mm.  de  largo,  mientras  que  su  cola  llega  a 
los  200. 


fffT™ 


E.  RATTUS  FRUGIVORUS  eafinesque. 

Sinonimia :    Musadu^  fruglvorus  Rafintsqiic. 
Mus  Uctorum  Savi  (part,). 
MyQxus  skuloe  Lesson. 
Mus  sUi^strU  Pistet 
Mus  ku€0 goiter   Pictct. 
Mus  nemoroJis  S^lys. 
Mus  picteii  Schinz. 

Jfifcf  al€X<mdrinm  Blasius  (no  GeoffroyJ. 
Mus  (Epimys)  rathts  alexandrimts  Trouessart  (no  Geof- 

Mus  rafhts  tectorum  Bonkotc. 


I'v 


Esta  rata  parece  ser  bastante  salvaje  en  tierra,  en  donde  se  encoentra 
solo  en  los  campos.  En  cambio,  la  hemos  encontrado  con  bastante  fre- 
cuenda  en  los  ejemplares  procedentes  de  la  desratizadon  de  barcos, 

Aunque  Cabrera  indica  que  esta  variedad  ha  sido  indudablemente  trans* 
portada  por  los  barcos  a  algunas  regiones  del  nortc  de  Africa  y  America* 
los  diferentes  autores  que  hemos  consiiltado  no  la  citan  nunca  como  rata 
de  barco,  probablemente  por  confundirla  con  el  alexandritms, 

Cahacteres, — Forma  de  la  cabeza  y  de  la  cola  como  en  la  especie  ti- 
pica,  pelaje  del  dorso  pardusco  leonado.  mas  0  menos  claro  y  frecuente- 
mente  con  pelos  mas  claros  destacandose  sobre  los  restantes.  La  parte 
posterior  hacia  la  cola  suele  ser  mas  obscura;  todos  los  pelos  son  mis 
finos  que  en  rattus  tipico.  Vientre  ctibierto  de  pelos  blancos  o  ligeramente 
amarillentds,  con  la  base  del  mismo  color.  Los  flancos  estan  provistos  de 
pelos  de  esta  tonalidad,  que  contrastan  con  los  del  dorso,  pero  a  veces  son 
de  un  gris  pizarra  en  una  faja  interna  mal  definida  entre  ambas  regio- 
nes. Sus  dimensiones  son  proximamente  las  de  la  forma  tipica  o  sJgo 
mas  pequenas. 

En  reladon  con  la  peste,  esta  rata  no  debe  Jugar  ningun  papet,  al 
meoos  en  el  casco  de  la  dudad,  supuesto  que  entre  los  ejemplares  de 
ratas  estudiados  no  hemos  podido  hallarla,  Ahora  bien,  tratandose  de  es- 
pecie campestre,  pudiera  en  algunos  casos  propagar  esta  enfermedad  en 
el  medio  rural  de  Cataluna,  en  el  ciial  ha  sido  setialada  su  presencia. 


(ill 
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E.  RATTUS  ALEXANDRIMUS  GnmoY. 

Sinonimia:  Mus  tuiaticiu  Gray. 
Mus  arboreus  Horfs. 
Mus  cflassipes  Blytli. 
Mus  rotius  foss  Cornalia. 
Mus  tectorum  Savy  (part.). 

Esta  variedad  se  encuentra  muy  f  recuentemente  sobre  los  barcos,  acom- 
panando  a  la  variedad  anterior  y  a  £.  rattus  rattus. 

Probablemente  se  trata  de  una  forma  menos  f uerte  que  la  norvegicus, 
al  igual  que  la  forma  tipica,  por  lo  cual  en  la  lucha  por  la  existenda  ha 
sido  desplazada  de  la  tierra  firme.  Su  abundancia  en  los  barcos  en  rela- 
cion  con  las  otras  f  ormas  varia  bastante. 

Esta  variedad  no  ha  sido  encontrada  todavia  en  nuestro  pais.  Sin  em- 
bargo, nos  inclinamos  a  creer,  en  contra  de  la  opinion  de  Cabrera,  que 
debe  f ormar  parte  de  nuestra  fauna  de  roedores,  apoy&ndonos  en  el  he- 
cho  de  que  abundaba  en  barcos  desratizados  que  hacian  simplemente  via- 
jes  de  cabotaje  entre  diversas  regiones  de  Espalia. 

Caracteres. — ^Forma  del  cuerpo  enteramente  igual  a  la  de  rattus  rat- 
tus; pelaje  del  dorso  pardo  grisaceo  y  aspero  con  algunos  pelos  leonados ; 
este  color  cambia  gradualmente  hacia  la  region  ventral,  en  la  cual  el  pelo 
es  gris  palido  y  largo.  Este  tono  gris  le  diferenda  de  la  forma  frugi- 
vorus,  con  la  cual  se  conf  undia  hasta  que  el  zoologo  ingles  Lewis  destaco 
las  diferencias  constantes  entre  ambas  variedades,  que  eran  sobre  todo 
marcadas  en  el  caso  de  los  pelos  del  vientre,  de  un  bianco  puro  en  /rw- 
ffivorus,  y  al  menos  con  la  base  gris  en  dexandrinus. 

En  virtud  de  no  existir  en  nuestro  pais,  o  al  menos  de  ser  rara  en  ti, 
no  ha  de  desempenar  papel  alguno  en  la  epidemiologia  de  la  peste. 

Sus  dimensiones  son  aproximadas  a  la  de  rattus  rattus, 

EPIMYS  NORVEGICUS  NORVEGICUS  erxleben. 

Sinonimia:   Mus  norvegicus  Erxleben. 
Mus  decumanus  Pallas. 
Mus  surmulattus  Severinus. 
Mus  decumanus  hybridus  Bechstein. 
Mus  caspius  Oken. 
Epimys  norvegicus  Satunin. 
Mus  {Epifnys)  norvegicus  Trouessart. 

Es  la  especie  predominante  en  Barcelona,  de  tal  modo,  que  solo  van  es- 
caso  pQTcentaje  de  las  ratas  examinadas  pertenecian  a  otras  f ormas. 

Caractbres. — Cabeza  gruesa,  con  hocico  romo,  las  orejas  cortas,  que 
no  Uegan  a  tapar  el  ojo  cuando  se  las  f  uerza  hacia  adelante.  La  cola  grue- 
sa y  mas  corta  que  la  cabeza  y  el  cuerpo  reunidos,  con  numerosos  ani- 
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Dos  y  casi  lamptna.  Pelaje  de  la  parte  dorsal  de  color  leonado,  con  pelos 
dc  color  canela,  cuyo  extreme  es  mas  obscuro,  casi  negro,  por  lo  cual 
la  tonalidad  en  general  es  mas  obscnra;  vietitre  bianco  amarillento  gri- 
skeo. 

Su  tamano  es  marcadamente  mayor  que  el  de  la  especie  raitus,  Itegando 
el  madio  a  unos  215  mm.  y  algo  mas  la  hembra  adulta,  que  llega  a  veces 
a  los  200  mm, 

Esta  rata  goza  de  an  poder  de  adaptacion  muy  grande,  y  se  ha  acomo- 
dado  a  las  condiciones  mas  diversas ;  por  ser  mas  f uerte  que  la  rata  ne- 
gra,  la  ha  expulsado  de  sus  antiguas  posesiones.  reduciendola  sobre  todo 
a  los  puertos  y  a  Jos  pisos  altos  de  las  casas,  ya  que  !a  rata  gris  es  mas 
amiga  de  vivir  en  los  sitios  a  ras  del  suelo.  como  almacenes,  o  por  de- 
bajo  de  su  nivel,  como  en  sotanos.  alcantarillas,  etc,»  sieudo  considerada 
en  general  como  buena  nadadora.  Por  el  contrario,  es  menos  agil  que  la 
negra,  y  sus  saltos  no  Uegan  nunca  a  ser  tan  potentes  como  en  esta. 

Aprovechando  el  canal  de  aislamiento  del  pabellon  de  peste  construido 
en  el  Laboratorio  Municipal  ^  para  impedir  el  escape  de  los  roedores  en 
experimentacion,  hemos  realizado  observaciones  acerca  del  poder  nata- 
torio  de  esta  especie. 

En  la  mayoria  de  los  casos,  las  ratas  solo  ban  podido  atravesar  a  nado 
una  distancia  de  30  mctros  aproximadamente,  habiendola  cubierto  en  dos 
0  en  tres  minutos,  AI  cabo  de  ellos  ya  no  avanzan,  y  solo  hacen  esf  uerzos 
desesperados  para  mantenerse  a  flote,  y  son  definitivamente  vencidas, 
muriendo  ahogadas  al  cabo  de  otros  dos  minutos,  o  sea  que  en  total  no 
han  resistido  mis  de  cinco  minutos  nadando. 

Podria  oponersenos  que  las  ratas  cogidas  en  rateras»  y  que  han  per- 
maneddo  en  ellas  durante,  al  menos,  doce  horas,  habran  desgastado  las 
suficientes  energtas  para  disminuir  sensiblemente  su  potencia  de  natacion ; 
pero,  a  pesar  de  ello,  creemos  demasiado  exagerados  to  dos  los  datos  ano- 
tados  por  los  distintos  autores  sobre  su  vigor.  Sobre  todo,  pensar,  como 
Pallas,  que  en  el  alio  1727  pasaran  legiones  considerables  de  esta  espede 
de  ratas  hasta  las  casas  de  Astrakan  atravesando  el  rio  Volga,  es  poco 
probable,  por  no  decir  practicamente  iniposible,  a  no  haber  utilizado  obje- 
tos  fiotantes  para  reposar, 

Esto  nos  induce  a  pensar  que  es  mas  verosimil  que  hayan  sido  los 
barcos  proven icntes  de  Rusia  los  que  hayan  trafdo  esa  plaga  a  las  demas 
regiones  de  Europa- 

Lo  mismo  se  inhere  del  estudio  de  la  membrana  interdigital,  que  no  es 
mucho  mayor  que  la  de  la  otra  especie. 

En  relacion  con  la  peste,  puede  decirse  que  en  Barcelona  es  actualmente 
la  sola  especie  causante  de  los  brotes  epidemicos  que  se  han  registrado  en 
la  dudad. 
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E.  NORVEGICUS  HIBERNICUS  Thompson. 

Sinonimia:   Mus  decumanoides  Hodgs. 
Mus  brunneus  Hodgs. 
Mus  ntaurus  Waterhouse. 

Esta  variedad  tiene  una  distribucion  geografica  muy  extensa  y  se  en- 
cuentra  en  una  serie  de  paiscs  exoticos,  habiendose  citado  como  forma 
tnaurus  en  Francia.  Trouessart  cree  que  esta  forma  es  un  sinonimo  de 
la  variedad  hibemicus,  que  considera  distinta  de  la  especie  tipica.  En  un 
case  u  otro,  su  coloracion  es  bastante,  a  nuestro  juicio,  para  poder  fun- 
dar  una  variedad,  con  tanto  motive  como  se  ha  fundado  la  alexandrmus 
o  la  frugivorus  de  la  especie  rattus, 

Caracteres. — Muy  parecida  a  la  rata  negra,  por  el  color  de  su  pelaje, 
se  la  reconoce  enseguida  por  la  forma  del  cuerpo  y  por  la  longitud  de  la 
cola,  enteramente  igual  a  la  de  la  forma  tipica  gris. 

Pelaje  de  color  obscuro  casi  neg^o  en  su  dorso,  en  el  que  a  veces  hay 
algunos  pelos  mis  claros,  que  no  varian  el  tono  fundamental,  y  de  color 
gris  obscuro  en  su  vientre. 

Nosotros  no  hemos  podido  capturar  mas  que  dos  ejemplares  provenien- 
tes  de  una  casa  de  la  ciudad.  Estaba  citada  por  Aguilar  del  Parque  de- 
Barcelona,  pcro  parece  ser  muy  rara.  Indudablemente  no  tiene  importan* 
cia  como  vector  de  peste. 

Genero  MUS  linneo. 

Muy  parecido  a  Epimys,  que  algunos  autores  antiguos  incluian  dentro 
de  este  genero.  Su  tamaiio  mas  pequeiio  y  la  forma  del  tuberculo  intemo 
tarsiano  posterior  le  distinguen  f  acilmente  en  los  casos  en  que,  por  tra- 
tarse  de  ejemplares  jovenes,  pudieran  ser  confundidos.  Tambien  ayuda  a 
ello  la  distinta  dimension  de  los  molares,  que  en  Mus  son  muy  distintos 
y  el  primero  es  casi  doble  que  los  dos  siguientes. 

Solo  dos  especies  en  la  region  catalana,  representadas  por  variedades, 
que  pueden  distinguirse  con  arreglo  a  la  siguiente  clave : 

I.  —  Cola  casi  de  igual  longitud  que  la  cabeza  o  algo  m4s  corta;  pie  posterior  de 
mis  de  17  mm. :  MUS  MUSCULUS  BREVIROSTRIS  Waterh. 
—  Cola  visiblemente  mis  corta  que  el  cuerpo;  pic  posterior  de  menos  de  17  milf- 
mctros:  MUS  SPICILEGUS  HISPANICUS  Mill. 

La  linica  especie  capturada  por  nosotros  en  las  rateras  ha  sido  la  pri- 
mera,  pero  tambien  esta  citada  de  la  region  catalana  la  segunda,  aunquc 
sus  costumbres  campestres  hacen  que  se  la  encuentre  rara  vez  en  las  ca- 
sas  y  almacenes. 

Como  es  sabido,  el  raton  interviene  muy  poco  en  la  epidemiologia  de  la 
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peste,  aunque  es  receptivo  para  ella,  probablemente  debido  a  la  escasez  dc 
sus  parasites.  De  un  modo  o  de  otro,  convicne  hacer  resaltar  su  nula  im- 
portanda  en  la  propa^aci6n  de  la  enf  ermedad,  a  pesar  del  intimo  contacto 
en  que  vive  con  relacion  al  hombre. 

For  esta  Ta26o  nos  limitatnos  a  proporcionar  esta  clave  de  especies, 
con  la  que  puedc  Uegarse  a  determioar  bien  de  que  raton  se  trata,  sin 
describir  detalladamente  cada  una  de  ellas. 

n.    Las  ratas  y  ttu  enfermedaJes  en  relacion  con  el 
hon&lire  y  los  animalcs  domesticos* 

Las  siguientes  enfennedades  pueden  ser  transmitidas  por  la  rata  al 
hombre  o  a  los  animales  domcsticos  que  tiencn  tnayor  o  menor  con- 
tacto con  ella : 


PESTE 
PSEUDOTUBERCULOSIS 

TULAREMIA 

SODOKU 

TRIQUINOSIS 

TIFUS  EXANTEMATICO 


ESPIROQUETOSIS   ICTEROHE^ 

MORRAGICA 
RABIA 

INFLUENZA  DE  LOS  CABALLOS 
TINA 
FIEBRE  AFTOSA 


Otras  enfermedades  pueden  ser  sufridas  por  las  ratas,  si  bien  no  son 
transmislbles  al  hombre ;  tales»  por  ejemplo,  una  tripanosomiasis  produci- 
da  per  el  Tr.  lewtsi^  y  transmitida  de  rata  a  rata  por  la  picadura  de  la 
X.  cheapis.  La  lepra  de  las  ratas,  originada  por  un  bacilo  identico  al  de  la 
lepra  human  a,  el  /?.  stefanski,  es  padecida  tambien  por  estos  roe  dotes. 

Asimismo  sufren  una  infeccion  debida  a  la  Bartonella  muris,  transmiti- 
da por  el  Poliplax  spimdosus. 

A  menudo  sufren  cancer  de  higado,  que  se  desarrolla  alrededor  de  los 
quisles  de  Taenia  taenifortms,  que  luego  describiremos,  asi  como  cancer 
de  estomago,  producido  por  un  pequeno  gusano,  el  Gongylonema  neo- 
fiasticufn^  que  en  el  estado  larvario  vive  en  los  musculos  de  la  cucarachap 
y  que  seguramente  es  adquirido  al  alimentarse  de  ellas. 

En  algnnas  regiones,  entre  ellas  Barcelona,  son  parasitadas  tambien  las 
ratas  por  un  Nematodo  de  la  f  am  ilia  de  los  Tricuridos,  el  Hepaticola 
hepatic  a,  que  se  local  iza  en  el  higado,  produciendo  lesiones  que  ser  an 
descritas  mas  tarde. 

El  parasitismo  intestinal  por  tcnias  es  frecuentemente  muy  intenso,  lo 
cual  es  facilmente  explicable  por  la  alimentacion  de  estas  animales,  com- 
puesta,  como  ya  indicamos,  de  detritus,  desperdicios,  etc.  La  especie  mis 
frecuentemente  encontrada  es  la  Hymendepis  fratema.  A  veces  hemos 
encontrado  al  realizar  la  autopsia  verdaderos  tapones  de  estas  ten i as  en 
el  intestino  de  las  ratas. 
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LAMINA   1 


Xenopsylla  cheopis.—\,  macho;  2  j   z,  extremo  anterior  y  poste- 
rior, rcspcctivamentc,  dc  la  hembra.  La  sueroplcura  cst^  provista 
dd  cngTOsamiemo  %*ertical  caraclenstico  de  la  subfamilia. 

( M ic ro f ot ogra  f i as  Fidai-Ca rtand.) 


CAPfTULO    II 

LOS  ECTOPARASITOS  DE  LAS  RATAS  DE  BARCELONA 


L     Afanipterofi. 

Durante  el  curso  de  nuestro  trabajo  se  han  observado  siete  especies  dc 
pulgas  parasitkando  a  las  ratas  de  la  ciudad,  entre  las  que  se  encuentran 
las  especies  mas  importantes  en  la  propag adon  de  la  peste.  La  siguiente 
dave  puede  servir  para  distingutrlas : 


Clftve  de  especJes  de  pulgas 

L~C%beza  con  una  muesca  profunda  en  in  borde  superior,  que  divide  k  frenle 

del  occipuck),  y  que  conlintia  el  butoo  antenal;  ojoa  atrofiados;  FRACTI- 

CIPITOS 2. 

^La  cabeza  no  esti  dividida  en  dos  per  un  surco,  sieado  su  perfil  entero:  INTE- 

GRICIPITOS 3- 

2L^  Primer  segmento  abdominal  provisto  de  un  peine  bien  marcado^  los  restantes 

segmentos  lleran  pequenas  espinas;  peine  genal  de  lo  a  ta  dientes:  STE- 

NOPONIA  TRIPECTINATA, 
^Pntner  segmento  abdominal,  sin  peine;  los  restantes,  sin  espinas;  peine  genal 

de  cuatro  puas:  CTENOPSYLLA  SEGNIS, 
3.^Cabc3ia  y  tdrax;  sin  peine  de  cspinas 4. 

—  Al  menos  el  t6raxj  con  un  peine......     5. 

^^O^za  con  unai  serk  de  cerdas  en  el  borde  posterior  del  occipucio,  cuya  iosef^ 
cidti  forma  con  otras  das  cerdas  supraantenales  una  V  bien  marcada;  me- 
sopleura  ancha,  con  un  engrosamiento  quitinoso  central  desde  la  coxa  hasta 
cl  angulo  superior,  y  otro  desde  la  coxa  al  borde  anterior :  XENOPSYLLA 
CHEOFIS, 

—  Occtpucio  sin  cerdas  apicaks;  sobre  la  antena  s61o  bay  una  cerda;  mcsopleu^ 

ra  con  un  cngrosamiento  en  su  borde  anterior,  qne  desde  €1  se  dirige  hasta 
la  inserdon  de  la  coxa,  sin  engrosamiento  mediano:  PULEX  IRRITAKS. 
S-  —  S6ki  con  un  peine  protor^cico;  segmcntos  abdominales  con  dos  series  de  espi- 
nas,  una  en  el  borde  posterior,  y  otra  en  la  parte  mcdiana:  CERATO- 
PHYLLUS  FASCTATUS. 

—  Al  menos  con  dos  peincs,  uno  en  la  mcjilla  y  otro  protoriicico.,-.,.    6. 

6.  — Cabcia  corta  y  con  su  borde  superior  rcdon^kado;  la  parte  occipital  forma  coo 
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J-    Pulex  irritans,  extremo  anterior.  N6tcse  la  falta  dc  engrosamiento  vertical 
en  la  sueropleura.  2.     Ctenoccphalides  felts;  hem  bra, 

(Microfotografias  Cartand.) 
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G6iero  PULEX  Lissk, 


PULEX  IRRITANS  linn^. 


Sinonimia:  jbovis  L«ach? 

Es  la  pulga  del  hombre  y  la  mas  rara  de  las  seis  especies  encontradas 
mas  a  menudo  en  las  ratas. 

Caracteres. — ^Pertenece  tambien  al  grupo  de  pulgas  sin  peines  y  con 
ojos  bien  desarrollados,  como  XenopsyUa,  a  la  cual  se  parece  mucho.  Pue- 
de  distinguirse  de  ella  facilmente  por  tener  s61o  una  cerda  supraantenal, 
por  el  engrosamiento  de  la  mesopleura,  que  va  desde  la  insercion  de  la 
coxa  hasta  el  borde  anterior,  sin  engrosamiento  mediano.  Los  segmentos 
abdominales  Uevan  solo  una  serie  de  cerdas  medianas,  y  la  espermoteca 
tiene  una  cabeza  gruesa  y  una  cola  bastante  mis  fina  que  ella,  siendo 
tambien  por  eso  diferenciable  de  la  X.  cheopis. 

En  relacion  con  la  peste,  se  la  considera  como  un  vector  importante 
en  caso  de  epidemia,  para  la  transmision  de  hombre  a  hombre. 


G^ero  CTENOCEPHALIDES  stiles  y  collins. 

Sinonimia:  Ctenoaphalus  Kol. 

CTENOCEPHALIDES  FELIS  Boucnt. 

Sinonimia:   Pulix  felts  Bouch6. 

PuUx  serraiicfps  Garv.  (part.). 
Ctenoctphcdus  ennesdus  Kol. 
Pulex  cati  Megnin. 
Ctenocephalus  serraticeps  murtna  Tir. 

Es  la  pulga  del  gato,  que  tambien  puede  parasitar  f  recuentemente  a  la 
rata  en  nuestros  climas. 

Caracteres. — Cabeza  provista  de  peine  en  las  mejillas,  con  la  prime- 
ra  espina  mas  larga  que  la  siguiente ;  ojos  bien  desarrollados ;  borde  su- 
perior de  la  cabeza  ligeramente  arqueado  y  formando  un  dngulo  con  las 
mejillas  bastante  agudo.  Antena  s61o  anillada  en  su  parte  superior.  Pro- 
torax  provisto  con  un  peine,  de  unas  ocho  espinas  grandes  a  cada  lado. 
Mesopleura  con  un  engrosamiento  vertical  y  otro  anterior  en  la  posicion 
del  de  X.  cheopis.  El  macho  se  distingue  de  la  hembra  en  que  su  cabeza 
es  mas  redondeada  y  el  angulo  que  forma  en  su  parte  anterior  el  fronto- 
clipeo  con  las  mejillas  es  mas  abierto. 

Puede  desempenar  el  papel  de  transmisor  de  la  peste  unicamente  en  ca- 
sos  de  epidemia. 
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CTENOCEPHALIDES  CANIS  curt. 

S^nonimia :    Ptdex  canis  Curt. 

jPulex  martisf  Bouche. 
Ctenocephaltu  novemdentatus  Kol. 
Pidtx  serraticeps  Gcrv.  (part.). 

No  es  pulga  f  recuente  en  la  rata,  y  se  prescnta  de  modo  ocasional,  qui- 
za  debido  al  contacto  de  aquellas  con  los  sitios  en  que  existen  los  perros. 

Caracteres. — Paredda  al  Ct.  felis,  se  diferencia  de  cl  por  la  cabeza 
visiblementc  menos  alargada,  por  el  peine  de  las  mcjillas,  de  espinas  mas 
cortas,  siendo  la  primera  mis  pequena  que  las  siguientes ;  cl  perfil  de  la 
cabeza  es  mas  redondeado  y  su  parte  anterior  forma  un  angulo  casi  recto 
con  las  mejillas.  El  macho  posee  los  broches  mas  gruesos  y  mazudos. 

Esta  pulga,  como  el  Ct.  felis,  puede  jugar  papel  en  la  transmision  dc 
la  peste  tan  s61o  cuando  existe  una  epidemia  de  esta  enfermedad,  aun- 
que  experimentalmente  puede  actuar  como  transmisor. 

Gtocro  CERATOPHYLLUS  curt. 

CERATOPHYLLUS  FASCIATUS  bosc 

Sinonimia:    PuUx  fasciatus  Bosc  (part.). 
Pulex  furens  Dale. 
jCerataphyllus  caiif amicus f  Baker. 
CeratophyUus  canadensis  Baker. 
Ceratophyllus  oculatus  Baker. 

Si  los  caracteres  del  genero  Ceratophyllus  son  bastante  faciles  de  dis- 
tinguir,  no  asi  dentro  de  este  genero  las  diversas  especies,  que  son  extre- 
madamente  parecidas.  C.  fasciatus  es  la  pulga  de  la  rata  de  los  paises  tern- 
plados,  y  se  encuentra  extendida  por  toda  Europa.  En  nuestro  pais  se  en- 
cuentra  no  solo  en  el  litoral  mediterraneo,  sino  tambien  en  el  interior. 

Caracteres. — Cabeza  desprovista  de  peines,  redondeada  en  su  borde 
superior,  con  ojos  bien  desarroUados ;  antenas  con  la  maza  anillada  en 
todo  su  contorno.  Con  una  sola  cerda  orbital.  Torax  con  los  escleritos 
largos  y  estrechos,  el  mesoternito  con  un  engrosamiento  vertical  mediano 
y  su  borde  inferior  tambien  engrosado.  Prototorax  con  un  peine  com- 
puesto  de  unas  lo  a  ii  espinas  a  cada  lado.  Espermoteca  de  la  hembra 
con  la  cabeza  no  muy  gruesa. 

Esta  especie  se  encuentra  en  considerable  numero  entre  las  ratas  estu- 
diadas,  y  en  los  meses  frios  sobrepasa  con  mucho  su  dfra  a  la  de 
X,  Cheopis. 

Experimentalmente  se  ha  comprobado  que  puede  transmitir  la  peste,  y 
probablemente  desempena  un  papel  importante  en  la  propagaci6n  de  la 
epidemia  en  los  lugares  de  clima  templado,  en  los  que  X,  cheopis  no  es 
muy  abundante. 

-  16- 


LAMINA  4 


I,     CeratQphyllus  fasciatus;    macho,    2.     CtenopsyUus   seguis; 
hembra. 

(MicroEotografias   Cariahd.) 


c. 
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i       .!: 


Stenoponta  tripectinata. — i,  hembra;  2,  macho. 
(Microfotografias  Cartand.) 


G^nero  CTENOPSYLLUS  kolbnati. 


Sinooimia:  Typhlo^lla  Tasch. 

Ctenopsylla  Tasch  (part). 
Ctenopsylla  Wagner. 
Ctenophthaimus  Oud. 
Leptopsylla  J.  R. 


CTENOPSYLLUS  SEGNIS  schonch. 


Sinooimia:   Palex  segnis  Schonch. 
PtUix  musculi  Dog. 
Ceratophyllus  muris  Curt 
Ctenophthalmus  quadridentaius  Kol. 
Typhlopsylla  misncana  Bak. 

Es  la  pulga  del  raton,  que  no  raras  veces  se  halla  en  la  rata.  Es  tam- 
bien  cosmopolita,  y  en  nuestro  pais  se  encuentra  ampliamente  extendida. 

Cailacteres. — Cabeza  angulosa  por  delante,  sin  ojos ;  peine  de  las  meji- 
llas  f  ormado  de  cuatro  espinas.  Frente  con  un  surco  que  divide  en  dos 
la  cabeza,  separando  la  pord6n  occipital  del  vertex,  y  tanto  una  como 
otra  con  numerosas  cerdas.  Protorax  con  peine  de  unas  22  espinas.  Meso- 
pleura  con  un  engrosamiento  mediano  vertical.  Sq^entos  abdominales 
con  dos  series  de  cerdas,  una  de  robustas  cerdas  medianas  y  otra  inte- 
grada  por  cerdas  mis  pequefias  apicales.  Espermoteca  con  cabeza  grande 
y  cola  fina. 

Durante  algunas  epocas  puede  encontrarse  en  un  porcentaje  bastante 
considerable  en  las  ratas. 

Esta  espede  puede  transmitir  la  peste  en  condidones  experimentales, 
pero  en  la  naturaleza  no  parece  tener  importanda  en  la  propagad6n  de 
aquella,  como  lo  prueba  la  rareza  de  las  adenitis  cervicales  en  las  ratas, 
a  pesar  de  la  localizadon  tipica  de  la  Ct.  segnis  en  la  regi6n  del  cudlo, 
como  indica  Ricardo  Jorge  y  hemos  tenido  ocasion  de  comprobar  repe- 
tidas  veces. 

G^nero  STENOPONIA  jordAm  y  sotschild. 

STENOPONIA  TRIPECTINATA  tiraboschi. 

Sinonimia:  Histrichopsylla  tripectinata  Tiraboschi. 

Esta  pulga  fu6  descrita  por  Tiraboschi  en  1903  sobre  un  tinico  ejem- 
plar  de  macho,  proveniente  de  Italia.  Mds  tarde  ha  sido  citada  de  Argelia 
y  de  las  Azores,  pero  no  se  ha  descrito  bien  todavia  la  hembra,  por  ser  in- 
dudablemente  una  espede  muy  rara.  Sobre  dla  fue  descrito  d  g6nero 
Stenopania  por  Jordan  y  Rotsdiild  en  191 1,  fundandose  en  que  su  re- 


HI 
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ceptaculo  seminal  es  unico  y  sus  palpos  labiates  son  de  dos  artejos,  micn- 
tras  los  maxilares  tienen  cinco. 

Caracteres. — Es  una  especie  facilmente  diferendable  por  la  prescn- 
cia  de  un  peine  en  el  primer  segmento  abdominal.  El  peine  genal  consta 
de  lo  a  12  dientes,  y  sii  posicion  es  paredda  al  de  la  Ct.  segnis;  carece 
de  ojos,  y  su  cabeza  esta  dividida  en  dos  por  el  surco  antenal.  Peine  pro- 
toracico  compuesto  de  38  a  40  dientes.  El  peine  del  primer  segmento  ab- 
dominal lleva  alrededor  de  30  puas ;  los  restantes  segmentos  Uevan  espi- 
nas  cortas,  cuyo  mimero  oscila  entre  6  y  10.  El  macho  tiene  el  dedo  mo- 
vil  del  broche  largo  y  de  bordes  paralelos.  La  espermoteca  de  la  hembra 
tietie  la  cabeza  redondeada  y  la  cola  aguzada  hacia  el  extremo. 

Nuestros  ejemplares  presentan  algunas  diferendas  con  la  descripcion 
original  de  Tiraboschi,  que  quiza  son  suficientes  para  fundar  una  sub- 
especie.  En  cambio,  coincide  con  la  iigura  que  proporciona  Roubaud  en 
Rmigeurs  et  puces,  por  lo  que  nos  abstenemos  de  darle  nombre.  Su  papcl 
en  la  transmision  de  la  peste  no  se  ha  comprobado,  pero  en  razon  de  su 
raresea  no  puede  llegar  a  tener  importancia  epidemiologica. 


LA  ANATOMIA  DE  LAS  PULOAS 

Con  objeto  de  hacer  mas  litil  nuestro  trabajo,  hemos  creido  conve- 
niente  proporcionar  una  breve  descripcion,  tanto  de  la  morf  ologia  exter- 
na como  de  la  anatomia  interna  de  las  Afanipteros,  con  lo  cual  se  fad- 
litara  la  labor  de  aqueltas  personas  que  quisieran  dedicarse  al  estudio  de 

este  grupo. 

Morlolo^a  externa 

El  cuerpo  de  una  pulga  es  muy  comprimido,  con  la  cabeza  ampliamente 
sentada  en  el  torax,  y  todo  el  presenta  un  revestimiento  de  cerdas  fucr- 
tes  dirigidas  hacia  atras.  Sus  patas,  como  en  todos  los  insectos  adaptados 
al  salto,  son  muy  desiguales,  y  el  ultimo  par  esta  mucho  mis  desarrollado 
que  los  otros  dos,  mientras  sus  f  emures  son  gruesos  y  robustos  para  al- 
bergar  a  los  potentes  musculo^  saltadores. 

Cabeza. — Esta  dividida  en  dos  regiones  por  un  surco  mediano  incli- 
nado  de  delante  hacia  atras  y  abajo,  en  el  que  estan  alojadas  las  antenas, 
por  lo  cual  recibe  el  nombre  de  surco  antenal ;  la  anterior  es  la  f  rente ;  la 
posterior,  el  occipucio.  Los  ojos  son  simples  y  estan  situados  delante  del 
citado  surco,  como  se  aprecia  en  la  figura ;  en  muchas  espedes  suf rcn  un 
proceso  de  reduccion,  y  en  algunas  han  desapareddo  por  compkto.  El 
horde  ventral  de  la  cabeza  o  mejilla  es  fuerte  y  esta  provisto  en  algu- 
nos  generos  de  una  serie  de  espinas  regularmente  dispuestas,  que,  por 
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5u  aspecto*  reciicrdan  las  puas  de  un  peine,  formando  el  llamado  peine 
fenal  o  de  las  mejillas. 

Las  antenas  constan  de  dos  artejos  basales  y  una  nxaza  apical  que  re- 
presenta  el  tercer  artejo,  que  esta  formado  por  una  serie  de  anillos  com- 
pletes en  algunas  espedes  e  incompletos  en  otras,  ciiyo  ntimero  es  bas- 
tante  %'ariable. 

En  el  reposo  estan  siempre  alojadas  en  el  surco  antenal,  pero  el  ani- 
mal puefle  a  voluntad  levantarlas  o  retracrlas.  El  surco  antenal  pnede  cs- 
tar  prolongado  hasta  el  borde  superior  de  la  cabeza  y  constituir  una  mues- 
ca  bien  marcada.  que  divide  en  dos  la  cabcra  y  da  nombre  al  suborden  de 
los  Fracticipitos,  o  bien  puede  concluir  antes,  o,  si  Ilega  a  alcanzar  el 
borde  cef alico,  no  constituir  una  escotadura^  sino  un  engrosamiento  o  /o/jr^ 
Uamandose  Integrkipitos  los  Afanipteros  que  presentan  este  caricter. 

PiEZAS  BUCALES  constituidai^  por; 

a)  Un  labro  o  labio  superior,  tapizado  en  su  cara  ventral  f>or  una  ptD- 
longacion  del  tegumento  bucai  o  epifaringe,  en  el  que  hay  numerosas  pa- 
pilas  sensoriaies.  Es  largo  y  esta  asurcado  en  toda  la  longitud  de  su  borde 
ventral. 

b)  Dos  mandibulas  tan  largas  conio  aquel,  con  sus  bordes  aserrados 
en  los  dos  tercios  apicales,  que  son  los  verdaderos  6rganos  perf oradores. 
En  el  borde  inferior  de  la  cara  interna  llevan  un  surco  longitudinal  en 
toda  su  extension. 

€)  Dos  maxilas  que  tienen  la  forma  de  dos  laminas  triangulares  debajo 
del  borde  inferior  de  la  cabeza.  Estan  provistas  de  dos  palpos,  que  apa- 
recen  como  dos  organos  libres,  en  la  parte  anterior,  que  pu  die  ran  ser  con- 
fundidos  con  las  antenas,  de  cuatro  o  cinco  artejos. 

d)  Un  labto  inferior  corto,  que  se  prolonga  en  dos  palpos  labiales  de 
cuatro  a  cinco  artejos,  cuya  cara  interna,  concava,  sirve  para  proteger  a 
las  rest  antes  pteza«?  en  el  reposo, 

Mecanismo  de  las  partes  bucales. — Las  dos  mandibulas  son  los  ins- 
tniTnentos  perforadores,  que  con  un  movimiento  alternativo  de  protac- 
cion  y  ret  race  ion  origin  an  la  herida. 

Ado  san  dose  las  mandibulas  a  los  lados  del  labro,  form  an  un  conduct© 
cerrado,  por  el  que  se  absorbe  la  sangre  mientras  el  surco  inferior  de  la 
cara  interna  de  aquellas  forma  un  canal  cerrado  al  unirse  con  el  opuesto, 
por  el  que  se  inyecta  la  saliva,  de  propiedades  irritantes  y  anticoagu- 
lantes. 

Las  maxilas  no  toman  parte  en  la  perforacion  de  la  piel ;  siempre  per- 
manecen  a  un  lado  y  al  otro,  ligeramente  levantadas, 

T611AX  con  los  tres  segmentos  bien  aparentes  y  compuestos  cada  uno 
de  una  pieza  dorsal,  terguito  o  noto»  una  pieza  lateral  o  pleura  y  una  in- 
ferior o  esternon.  La  pleura  esta  a  su  vez  compuesta  de  dos  piezas,  sol- 
dadas  en  general  en  el  protorax  y  separadas  por  una  sutura  en  et  meso- 
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torax,  asi  como  en  el  metatorax.  La  anterior  es  el  epistemon  y  la  pos- 
terior es  el  epimero;  este,  en  el  ultimo  segmento  toradco  (metepimero), 
es  muy  grande  y  recubre  parcialmente  al  primer  segmento  del  abdanen. 
EI  protorax  lleva  en  ciertos  generos  una  serie  de  espinas  que  constituyen 
el  peine  protoracico. 

Las  patas  tienen  las  caderas  muy  grandes,  articuladas  con  el  estemon 
de  cada  segmento  toracico;  Uevan  en  su  extreme  un  trocdnter  corto,  en 
el  que  se  inserta  el  femur,  que  es  la  pieza  mas  fuerte  y  larga  de  la  pata, 
en  cuyo  interior  van  los  f uertes  musculos  saltadores.  En  su  extremo  esta 
articulada  la  tibia,  que,  a  su  vez,  lleva  en  su  apice  cinco  artejos  mas,  que 
integran  el  tarso.  El  ultimo  artejo  esta  provisto  por  debajo  de  cerdas 
llamadas  plantares,  y  en  su  apice  hay  dos  robustas  ufias. 

Abdomen. — ^Tiene  diez  segmentos,  de  los  cuales  los  tres  ultimos  estan 
transformados  al  servicio  de  la  reproduccion.  Cada  uno  de  ellos  va  pro- 
visto de  una  o  dos  series  de  cerdas,  lo  cual  da  origen  a  la  division  en  fa- 
milias,  siendo  en  el  primer  caso  basales  y  en  el  segundo  basales  y  api- 
cales.  El  VII  terguito  abdominal  lleva  una  o  varias  cerdas  largas,  lla- 
madas antepigidiales  por  estar  situadas  delante  del  pigidio,  que  es  un 
organo  de  forma  de  silla  de  montar  y  de  estructura  muy  fina. 

Cada  segmento  lleva  a  los  lados  un  estigma  respiratorio. 

Segmentos  modificados. — Macho:  El  VIII  esternito  es  bastante  gran- 
de  y  se  encuentra  en  casi  todas  las  especies  bastante  prolongado,  dando 
al  abdomen  la  forma  especial  del  sexo.  El  VIII  terguito,  por  el  contrario, 
es  corto.  El  IX  esternito  tiene  una  forma  muy  variable,  unas  veces  c6- 
nica,  otras  mazuda,  pero  siempre  esta  formado  por  dos  ramas,  una  ascen- 
dente,  interna  y  oculta  en  el  interior  del  abdomen,  y  otra  posterior,  cuyo 
extremo  suele  verse  cuando  el  esternito  anterior  se  abre  hacia  los  lados. 
El  IX  terguito  Ikva  el  pigidio  y  un  par  de  apendices,  los  broches,  que  tie- 
nen dos  artejos,  el  distal,  movilmente  articulado  sobre  el  basal,  por  lo  que 
ha  recibido  el  nombre  de  dedo  movil  del  brodie.  Entre  estos  ultimos  s^- 
mentos  se  veriiica  la  salida  del  organo  intromitente  o  aedeago,  que  es 
muy  complicado  y  siempre  con  diversas  apofisis  en  forma  de  bastoncs 
quitinosos,  cuya  variacion  no  suele  emplearse  en  la  clasiiicacion.  En  cam- 
bio,  el  segmento  IX,  tanto  el  terguito  como  los  broches  y  el  esternito  son 
extraordinariamente  usados  en  esta,  y  conviene  distinguirlos  bien. 

Hemhra:  En  esta,  por  el  contrario,  el  terguito  VIII  es  enorme  y  recu- 
bre la  porcion  distal  del  abdomen.  El  esternito  VIII  es  pequeno  y  par- 
cialmente cubierto  por  aquel.  El  terguito  IX  lleva  el  pigidio  como  en  el 
otro  sexo,  ademas  de  un  pequeno  par  de  apendices  o  estiletes ;  su  esternito 
correspond  iente  esta  tambien,  como  en  el  otro  sexo,  reducido  a  laminas 
quitinosas  rle  diversa  forma,  apareciendo  en  el  extremo  del  s^mento 
anterior  o  enteramente  oculto  en  el  interior  del  abdomen.  En  la  hembra 
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se  tisa  xnucho  en  clasificacion  la  forma  del  VIII  estemito  y  la  distribucion 
de  las  cerdas  en  el  VIII  terguito. 

Dimorfisnio  sexual, — Las  hembras  pueden  facilmente  distinguirse  de 
los  machos  en  los  Afanipteros  por  su  gran  talla,  que,  aun  cuando  esten 
infecundas,  es  aparente,  pero  que  Uega  a  su  maximo  cuando  est4n  re- 
pletas  de  huevos.  Tambien  la  forma  regularmente  redondeada  del  ab- 
domen en  la  hembra,  cuyo  borde  dorsal  y  ventral  tienen  visiblemente  la 
misma  curvatura,  pueden  ayudar  a  distinguir  ambos  sexos,  puesto  que  en 
el  macho  el  borde  ventral  es  redondeado,  debido  al  desarrollo  del  VIII  es- 
temito, pero  dorsalmente  es  casi  recto,  y  en  algunas  especies  incluso  li- 
geramente  concavo. 


Anatomia  intcnui 

Desde  el  punto  de  vista  de  la  transmision  de  la  peste,  solo  es  intcre- 
sante  el  estudio  del  tubo  digestive,  que  es  donde  prolif  eran  los  badlos. 

Del  conducto  chupador  formado  por  la  union  del  labro  y  las  mandi- 
bulas,  entra  el  alimento  en  la  f  aringe,  que  es  un  tubo  encorvado,  provisto 
de  dos  piezas  quitinosas,  ventral  y  dorsal,  en  las  cuales  se  insertan  los 
musculos  dilatadores  que  intervienen  en  la  succion.  En  algunos  ejempla- 
res  montados  y  aclarados  se  distingue  por  delante  de  los  ojos,  por  ser  de 
naturaleza  quitinosa.  La  faringe  da  paso  al  esofago,  que — como  en  todos 
los  insectos  chupadores,  en  los  que  penetran  en  el  interior  de  su  tubo 
digestivo  materias  liquidas  exclusivamente — es  delgado;  se  extiende  has- 
ta  el  nivel  del  metatorax,  sin  presentar  ninguna  dilatacion  ni  reservorio 
de  alimento. 

Al  final  del  esofago  se  encuentra  el  proventriculo,  organo  mas  q  menos 
conico  o  piriforme,  cuyas  paredes  engrosadas  y  musculosas  han  dado 
origen  al  nombre  de  molleja  que  le  dan  algunos  autores;  interiormente 
va  tapizado  por  un  ancho  anillo  de  numerosas  espinas  dispuestas  con 
regularidad,  y  cuyo  tamano  varia  segiin  la  zona  en  que  esten  enclava- 
das.  Estas  espinas  funcionan  como  valvula  que  impide  el  retroceso  de  la 
sangre  al  dilatarse  la  faringe,  y,  como  veremos  mas  adelante,  es  extraor- 
dinariamente  interesante  en  la  propagacion  de  la  peste. 

El  estomago.  que  sigue  al  proventriculo,  es  grande  y  ocupa  cuando 
esta  distendido  buena  parte  de  la  cavidad  abdominal;  su  forma  es  pa- 
redda  a  la  de  un  saco.  En  su  extremo,  en  la  union  con  el  intestino,  re- 
dbe  el  contenido  de  cuatro  tubos  de  Malpighi,  cuya  funcion  parece  ser 
semejante  a  la  de  nuestros  rinones.  Detras  de  ellos  empieza  el  intestino 
posterior,  que  es  corto  y  estrecho,  estando  su  porcion  terminal  o  recto  en- 
grosado  en  una  ampoUa  rectal,  que  lleva  seis  papilas  de  pequeno  tamaiio, 
indudablemente  de  funcion  excretora. 


—  21  — 


I.    Anoplf&ros. 

La  unica  especie  de  este  orden  de  insectos  que  parasita  a  las  ratas  de 
Barcelona  es  el  Pdyplax  spinulosus,  que  es  el  Anopluro  m&s  comun  so- 
bre  las  dos  especies  espanolas  de  ratas.  Pertenece  a  la  familia  de  los  He- 
matopinidos,  y  Ewing  le  incluye  en  la  subf  amilia  Hoplopleurinos. 

POLYPLAX  SPINULOSUS  burmeister. 

Sinonimia:   PedietUus  spimdosus  Burm. 

Haematopmus  spimdosus  Denny. 
Pediculus  dcnticfdatus  N^itsch.  y  Giebel. 

Caracteres. — Cabeza  redondeada;  antenas  insertas  rauy  delante,  con 
el  primer  artejo  grande  y  grueso  y  el  tercero  provisto  en  el  macho  de  un 
apendice  encorvado  caracteristico.  Torax  de  la  forma  corriente,  en  la 
hembra  poco  mas  estrecho  que  el  abdomen.  Este  en  dicho  sexo  es  largo 
y  de  bordes  casi  paralelos,  con  las  pleuras  quitinizadas,  formando  unas 
placas  bien  marcadas  que  dan  al  abdomen  un  aspecto  aserrado,  y  Uevando 
una  espina  a  cada  lado ;  del  segundo  a  septimo  terguito,  en  la  hembra,  las 
placas  tergales  estan  divididas  en  dos,  y  lo  mismo  sucede  con  las  ester- 
aales.  En  el  macho,  tmas  y  otras  estan  bien  quitinizadas,  pero  enteras,  y  el 
contorno  del  abdomen  no  es  tan  aserrado  como  el  de  la  hembra,  siendo, 
en  cambio,  mucho  mas  ancho  y  corto.  Gonopodos  de  la  hembra  cortos  y 
pequenos. 

Las  patas  anteriores  son  marcadamente  mas  pequenas  que  las  de  los 
otros  dos  pares  y  las  posteriores  son  f  uertes  y  robustas. 

La  larva  se  parece  algo  a  la  hembra  en  la  forma  del  abdomen,  pero  es 
mucho  menos  peluda.  . 

Su  abundancia  es  mucho  mayor  durante  la  epoca  de  verano;  en  cambio, 
en  invierno  es  dif icil  encontrar  algun  ejemplar.  Aunque  todos  los  estados 
se  hallan  sobre  la  rata,  son  las  hembras  adultas  las  que  se  presentan  con 
mayor  frecuencia. 

En  relacion  con  la  propagacion  de  enfermedades,  este  piojo  es  el  agente 
transmisor  del  tabardillo  mejicano,  ocasionado  por  una  Rickettsia  que 
propaga  de  rata  a  rata.  Tambien  transmite  la  Bartonella  tnuris  de  rata 
a  otra. 


III.    A 


caros. 


Tres  especies  hemos  hallado  sobre  las  ratas  durante  nuestro  trabajo, 
dos  de  ellos  pertenecientes  a  los  Gamasidos  y  otro  a  los  Sarcoptidos.  Los 
dos  g6neros  de  Gamasidos  Lelaptidos  pueden  diferenciarse  facibnente 
con  arreglo  a  la  siguiente  clave : 
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I,  Echinolaelaps  echidninus;  2,  Polyplax  spinulosus;  3,  Tyroglyphus  sp. 

(Microfotografias  CartandJ) 


I.  —  Qncliccrofi  vn  la  hcmbra,  con  la  pio^a  provista  <k  pequefios  doiticulos ;  en  cl 
macho,  estitiiormes.  Pkca  g£niloventral  muy  ^rande,  con  su  borde  postt- 
rbr  c<5ncavo,  por  estar  en  cotitacto  con  la  placa  analj  placas  metapodales 
mdimentarias;  cscudo  dorsal  bien  dcsarrollado :  ECHINOLAELAPS. 
—  Quelkeros  coo  la  pitjica  provJsta  de  denticulos  bien  marcados  en  ambos  sexos; 
placa  genitoventral  cofi  el  borde  postrrior  recto  y  tocando  a  la  placa  anal 
s61o  en  tm  punto;  placas  metapodaks  triangulares  y  ^randes :  EULAELAPS, 

G^nero  ECHINOLAELAPS  ewinc 
Stnonimia;    La^laps  C.  L.  Koch, 

Solo  una  especie  en  las  ratas  estudiadas. 

ECHINOLAELAPS  ECHIDNINUS  bcblese 

Es  el  acaro  mas  frecuente  de  la  rata,  y  puede  decirse  que  practica- 
mcate  es  el  unico  que  se  encuentra.  Su  localizacion  es  preferentemente 
en  la  parte  posterior  del  dorso,  cerca  de  la  base  de  la  cola,  en  cuyo  sitio 
suelen  encontrarse  a  veces  bastantes  ejemplares. 

Solo  hemos  visto  ejemplares  hembras,  lo  que  pudiera  indicar  que  tan- 
to  los  machos  como  los  dos  estadios  ninfales   llevan  vida  libre. 

Caractebes.^ — Acaros  bien  quitinizados^  con  el  escudo  dorsal  de  color 
ocraceo  provisto  de  largas  cerdas  erizadas ;  las  patas,  f uertes  y  robustas, 
provistas  de  ambulacros  en  todos  los  pares ;  la  placa  esternal  de  la  hem- 
bra,  de  longitud  proximamente  igual  a  su  anchura;  la  placa  genitoven- 
tral,  muy  andia  en  su  parte  mediana  y  con  el  borde  posterior  tnarcadamen- 
te  concavo  y  estrechamente  aproximado  a  la  placa  anal;  esta  tieiie  una 
cerda  posterior  muy  larga  y  dos  anteriores  mas  cortas ;  las  placas  meta- 
po  dales  rudiment  arias. 

En  relacion  con  la  epidemiologia  dc  la  peste,  segiin  experiencias  de 
alguQos  autores  modemos,  puede  transmitirla  en  las  epizootias  de  una 
rata  a  otra ;  en  cambio,  como  no  parece  picar  al  hombre,  no  es  peligroso 
para  la  transmision  de  la  peste  humana. 

EULAEL-^lPS  STABULARIS  c.  l,  KOCH 

be  distingue  facilmente  de  la  especie  anterior  por  su  forma  mas  alar- 
gada,  su  coloradon  nias  pal i da  y  su  menor  quitinizacion, 

CARACTEJtES. — Escudo  dorsal  provisto  de  numerosos  pelos  cortos.  Pla- 
ca esternal  ligeramente  mas  ancha  que  larga  y  con  su  borde  posterior 
concavo;  placa  genitoventral  con  numerosas  estrias  en  su  parte  anterior 
y  muy  ensanchada  en  su  parte  mediana;  su  pilosidad  es  mucho  mas  cor- 
ta  y  mas  densa  que  en  la  especie  anterior;  placas  metapodales  grandes, 
mayo  res  que  la  placa  anal  y  de  contomo  triangular;  la  placa  anal,  con 
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su  borde  anterior  convexo  y  aproximado  en  su  punto  medio  a  la  placa 
genitoventral,  esta  provista  de  cinco  cerdas  cortas.  Todo  el  cuerpo  re- 
vestido  de  pilosidad  corta,  fina  y  densa. 

En  relacion  con  el  hombre,  esta  especie  ha  sido  senalada  parasitizando 
a  algunos  soldados,  a  los  que  producia  molestias  muy  consklerables  con 
sus  picaduras. 

Es  interesante  este  hecho,  puesto  que,  en  el  caso  de  que  la  especie  de  que 
nos  ocupamos  pudiera  inf  ectarse  con  el  virus  pestoso,  podria  en  algunas 
circunstandas  inocularlo  al  hombre. 

FAMIUA  SARCOPTIDOS 

«ncro  N0T0E2DRES  railliet 

Existen  dos  especies  de  este  genero,  que  parasitizan  a  las  ratas,  si  bien 
una  de  ellas  se  presenta  mas  especialmente  en  la  rata  negra  y  la  otra 
en  la  rata  gris.  Nosotros  no  hemos  hallado  mas  que  una. 

NOTOEDRES  MURIS  mbcnin 

Caracteres. — Con  chupadores  en  el  primero,  segundo  y  cuarto  par  de 
patas  en  el  macho  y  en  los  dos  primeros  en  la  hembra;  abertura  anal 
dorsal. 

Los  pelos  del  dorso  en  la  hembra  son  f  uertes  y  parecen  pequefios  bas- 
toncitos. 

Este  parasito  se  encuentra  localizado  de  preferenda  en  las  orejas  y  en 
el  hocico;  aquellas  se  recubren  de  unas  excrecendas  corneas  que  le  dan 
el  aspecto  de  lobulos,  debajo  de  las  cuales  abundan  ejemplares  de  todos 
los  estadios.  Nosotros  linicamente  lo  hemos  observado  durante  los  me- 
ses  de  inviemo,  si  bien  debe  abundar  en  toda  6poca. 
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CAPfTULO    III 

ESTUDIO  BIOLCXIICO  DE  LAS  PULGAS  DE  LAS  RATAS 


I* ---La  captora  de  ratas  y  la  recolccdidn  de  sub  ectopa-^ 

rMtOB 

Para  nuestro  estudio  hemos  utilizado  las  ratas  capturadas  por  la  briga- 
da  de  desratizacion  del  Institute  Municipal  de  Higiene,  cuyo  centre  tiene 
perfectamente  organizado  este  servicio,  que  se  verifica  de  manera  siste- 
matica,  por  medio  de  rateras  del  modelo  corriente,  en  forma  de  nansa, 
con  un  embudo  de  entrada,  que  en  su  parte  inferior  tiene  una  trampa  en 
balancin,  por  la  que  el  animal  cae  dentro  de  ella. 

El  digno  director  de  aquel  Centro  puso  a  nuestra  disposicion  el  ma- 
terial proveniente  de  esta  desratizacion,  y  gracias  a  el  hemos  podido  eco- 
nomizar  tiempo  y  medios,  que  de  otra  manera  hubieran  sido  indispen- 
sables. 

Las  brigadas  cazarratas  colocaban  las  rateras  por  la  tarde,  y  a  la  ma- 
nana  siguiente  recogian  las  que  contenian  ratas,  que  eran  transportadas 
enseguida  al  laboratorio. 

El  procedimiento  empleado  para  la  captura  de  los  ectoparasites  con- 
sistia  al  principio  en  separar  las  ratas  capturadas  en  distintos  sacos,  que 
se  sometian  a  la  accion  del  gas  cianhidrico,  para  matarlas.  Los  sacos  se 
llcvaban  despues  al  laboratorio,  en  donde  se  sacaban  las  ratas  y  se  pei- 
naban  c(hi  a3ruda  de  unas  agujas,  para  buscar  aquellos  parasites  que  estu- 
vieran  aun  sebre  el  huesped,  registrando  despues  los  sacos  para  receger 
los  ejemplares  que  en  ellos  quedaran. 

Mis  tarde  medificamos  el  procedimiento,  sometiendo  las  rateras  in- 
tegras  a  la  acci6n  del  gas  cianhidrico,  con  lo  cual  se  evitaba  el  tener 
que  aislar  las  ratas,  siempre  molesto  y  que  hacia  perder  bastante  tiempo 
en  esta  manipulaci6n.  El  unico  inconveniente  de  este  metodo  estriba  en 
que  algunas  pulgas,  por  ser  mas  resistentes  a  la  accion  del  gas  que  las  ra- 
tas, pudieran  escapar  y  permanecer  en  la  camara  de  cianhidracion ;  pero 
esto  se  obviaba  con  aumentar  un  poco  la  dosis  de  gas. 
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De  este  modo  observamos  que  la  cifra  total  diferia  muy  poco  en  am- 
bos  procedimientos.  Presenta  tambien  esta  mardia  la  ventaja  de  que  si 
algutia  rata  hubiera  sido  pestosa,  el  riesgo  de  que  las  pulgas  iniectadas  la 
abandonasen  se  reduciria  al  minimo. 

Los  ejemplares,  como  en  el  sistema  anterior,  eran  peinados  cuidadosa- 
mente  para  recoger  todos  los  ectoparasitos. 

Captora  de  pul^af  viva^ 

Con  objeto  de  obtcner  pulgas  vivas  para  los  experimentos  de  cria  y 
de  infection  experimental,  nos  valimos  de  otro  medio.  Las  rateras,  y  si 
estas  eran  grandes  las  ratas  aisladas,  cogidas  don  a3ruda  de  unas  pinzas 
fuertes  de  presion,  se  stunergian  rapidamente  en  hi  pila  del  agua,  que 
era  de  mosaico  bianco ;  parte  de  las  pulgas  abandonaban  al  huesped  y  se 
recogian  en  la  superficie  del  agua,  y  la  otra  parte  que  quedaba  sobre  el 
se  capturaban  al  peinarlas  mientras  estaban  humedas,  con  lo  que  se  impe- 
dia  que  pudieran  saltar. 

Este  sistema  es  mejor  que  el  empleado  por  uno  de  nosotros  Q.  G.  C.)  en 
1925  para  hacer  la  primera  encuesta  sobre  las  pulgas  de  las  ratas  del  puer* 
to  de  Barcelona,  que  consistia  en  estrangular  a  las  ratas  con  un  trozo  de 
cuerda  e  introducirlas  despues  en  un  saco  bianco,  en  donde  quedaban  las 
pulgas  vivas,  pero  con  el  riesgo  de  que  podian  escapar  f adlmente. 

De  todas  maneras,  es  menester  tener  gran  cuidado  en  esta  manipula- 
cion  si  se  quiere  conseguir  que  no  se  escape  ningun  parasito,  y  lo  mejor 
es  trabajar  sobre  un  cristalizador  Ueno  de  agua  o  sobre  una  mesa  cu- 
bierta  de  un  trapo  bianco  empapado  de  agua,  en  el  cual  las  pulgas  que 
saltan  quedan  adheridas;  este  metodo  seguido  por  nosotros  en  nuestro 
trabajo  nos  ha  dado  resultados  excelentes. 


IL — Captora  de  pttl^ai  sobre  animalea  colocados  como 

cel>o 

A  continuacion  exponemos  un  caso  en  el  que  empleamos  el  cobaya 
como  cebo  para  recoger  pulgas  de  una  casa  en  la  que  se  habta  presentado 
un  caso  sospechoso  de  peste. 

En  el  sitio  de  captura  de  la  rata  num.  1.189  (calie  de  Alibey,  nume- 
ros  162  a  172)  hubo  un  caso  sospechoso  de  peste,  que,  aunque  luego  re- 
sulto  bacteriologicamente  negativo.  atrajo  nuestra  atencion,  desde  el  mo- 
mento  de  la  denuncia,  hacia  el  sitio  indicado.  Se  trata  de  un  establed- 
miento  f ormado  por  varios  almacenes  con  fachada  a  la  calle  de  Alibey, 
esquina  a  Castillejos,  y  con  un  pasaje  intermedio.  Pertenece  a  un  tra- 
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pero  mayorista  (drapaire)  en  el  sentido  que  en  Barcelona  se  da  a  esta 
palabra,  o  sea,  que  se  dedica  no  solo  a  trapos  viejos,  sino  a  todo  lo  que 
sea  material  inservible,  tal  como  desedios  de  maquinaria,  papeles,  hierros, 
latas,  tuberia,  alpargatas,  neumaticos  viejos,  etc  El  trabajo  de  la  sec- 
don  de  traperia  propiamente  dkha  consiste  en  la  compra  al  pequefio  tra- 
pero  de  su  recogida  diaria,  y  luego  se  practka  alii  mismo  la  selecdon  y 
prensado  con  prensa  hidraulica  para  formar  las  balas  de  trapo. 

Uno  de  los  trabajadores  empleados  en  esta  secci6n  f u6  enviado  al  hos- 
pital de  infecdosos  como  sospechoso  de  peste,  por  presentar  una  adenitis 
ingin'nal.  Visitamos  la  habitacion  en  que  vivia,  en  tm  barrio  del  extremo 
opuesto  de  donde  trabajaba,  y  como  no  ofreciera  nada  de  particular  des- 
de  nuestro  punto  de  vista,  dirigimos  nuestra  encuesta  hada  el  local  de  la 
calle  de  Alibey,  disponiendo  la  colocacion  de  rateras. 

La  cantidad  de  pulgas  existentes  en  el  local  de  los  trapos  era  tal,  que 
despues  de  la  primera  visita  pudimos  capturar  sobre  nuestro  mozo  de 
laboratorio,  que  fue  intensamente  picado,  25  pulgas  vivas,  pertenecien- 
tes  a  las  especies  siguientes :  17  Pulex  irritans  y  ocho  Ct  felis. 

Aunque  este  individuo  estaba  vacumado,  procedimos  rdpidamente  a  la 
inoculacion  por  via  intraperitoneal  al  cobaya  del  producto  del  triturado  y 
emulsion  de  dichas  pulgas,  con  intendon  de  inyectarle  suero  antipestoso, 
caso  de  que  dicha  inoculacion  no  hubiese  resultado  negativa.  Aquel  mismo 
dia  dejamos  siete  cobayas,  cada  uno  en  una  jaula  ratera  de  alambre,  y 
repartidos  por  todo  el  local  de  la  traperia  con  el  doble  objeto  de  capturar 
pulgas  para  su  estudio  y  de  ver  si  se  inf  ectaba  algun  cobaya  espontinea- 
mente.  A  los  siete  dias  fueron  sacrificados  tres  de  los  cavias,  encontran- 
doseles  siete,  seis  y  una  pulgas,  respectivamente. 

Las  siete  primeras  eran:  cinco  X.  cheopis,  tma  P.  irritans  y  una  O.  fe- 
lis; las  del  segundo  cobaya,  dos  X.  cheopis,  una  P.  irritans,  dos  Ct.  felis 
y  una  Cer.  fasciatus.  En  el  tercer  cobaya  se  recogio  una  X.  cheopis. 

La  inoculadon  del  triturado  de  estas  pulgas  tampoco  dio  resultado  po- 
sitive. 

Los  otros  cuatro  cavias  fueron  separados  y  puestos  diez  dias  en  ob- 
servacion  en  el  laboratorio,  sin  que  ninguno  de  ellos  nuiriese  ni  ofredera 
particularidad  alg^na. 

En  resumen,  pues,  las  tres  pruebas  practicadas  fueron  completamente 
n^gativas. 

El  hecho  de  que  se  encontraran  tan  pocas  pulgas  en  los  cobayas  indi- 
cados,  cuando  tantisimas  habia  el  primer  dia  que  f  uimos,  queda  explicado 
por  la  desinfectadon  intensa  que  los  propietarios  de  la  traperia  efectua- 
ron  en  el  local  desde  el  primer  dia  para  darnos  la  sensadon  de  una  lim- 
pieza  que,  en  realidad,  no  habian  observado  hasta  entonces. 
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III.-^Cria  de  poltai 

En  dif  erentes  ocasiones  hemos  ensayado  el  cultivo  de  ptilgas  en  d  la- 
boratorio,  con  el  doble  objeto  de  estudiar  algunos  puntos  de  su  biologia 
y  de  poseer  abundante  material  para  las  inf  eodones  experimentales,  ya 
de  peste,  ya  de  otros  virus  analogos,  por  los  insectos  adultos. 

Aprovechando  una  de  nuestras  estandas  en  Barcelona,  en  el  mes  de 
agosto  empezamos  ya  dicho  cultivo,  vali^ndonos  de  un  sistema  pareddo 
al  que  Roubaud  preconiza  para  la  cria  de  flebotomos. 

Consiste  en  hacer  un  bloque  de  escayola,  del  tamaiio  de  una  capsula  de 
Petri,  en  cuya  cara  superior,  estandc  aun  blanda  la  masa,  se  coloca  un  vi- 
drio  de  reloj  con  objeto  de  producir  una  pequeiia  oquedad,  que  ha  de 
servir  para  colocar  posteriormente  el  medio  de  cultivo. 

En  esa  pequena  concavidad  se  coloca  una  capa  de  arena  iina,  que  se  es^ 
polvorea  con  la  sustancia  nutritiva,  en  este  caso,  htgado  pulverizado.  Para 
conservar  la  humedad  se  tapa  ese  hueco  con  un  embudo  invertido,  de  ta- 
mano  apropiado,  que  se  cubre  en  sus  bordes  con  arena  humeda,  y  cuyo 
tubo  superior  se  tapa  con  un  trozo  de  algodon  que  impide  la  excesiva 
evaporaci6n. 

El  bloque  de  escayola  se  coloca  dentro  de  una  capsula  de  Petri  Uena  de 
agua,  o  bien  sobre  arena  bien  mojada,  para  que  vaya  penetrando  la  hu- 
medad y  se  mantenga  siempre  considerable  en  el  medio  nutritivo. 

Una  vez  recogidas  las  pulgas  vivas,  y  determinadas  la  de  cada  especie, 
se  eligen  los  ejemplares  de  hembras  que  esten  gravidas,  para  asegurar  d 
fedto  del  cultivo,  y  se  colocan  en  cada  uno  de  estos  bloques  dos  o  trcs 
ejemplares  de  una  misma  especie. 

Al  cabo  de  unos  dias,  las  pulgas  han  realizado  la  puesta,  y  los  huevos 
colocados  en  la  superfide  de  la  arena  empiezan  a  dar  origen  a  las  larvas. 
Todos  estos  cultivos  se  perdieron  sin  dar  lugar  a  adultos. 

En  el  mes  de  noviembre  volvimos  a  reanudar  los  cultivos,  empleando, 
ademas  de  este  sistema,  el  metodo  ideado  por  Leeson  sobre  ratones  vivos. 

Por  d  sistema  de  cria  en  moldes  de  escayola,  no  pudimos  tampoco  ob- 
tener  el  desarroUo  completo,  debido  a  los  hongos  que  crecen  sobre  la  sus- 
tanda  nutritiva  y  llegan  a  cubrir  por  completo  toda  la  excavad6n,  impi- 
diendo  el  desarroUo  de  las  larvas,  por  lo  cual,  en  el  caso  de  querer  seguir 
este  sistema,  ha  de  emplearse  arena  e  higado  completamente  esterilizado. 

Cria  sobre  ratSn  por  el  mitodo  Leeson. 

En  un  local  de  30  centimetros  de  alto  y  de  7,50  de  di&metro  se  dispone 
una  capa  de  arena  fina,  en  el  fondo,  de  sds  milimetros  de  altura.  Sobre 
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cUa  se  esparce  una  pulgarada  de  higado  de  vaca  seco,  pulverizado,  de  ma- 
nera  que  quede  bien  extcndido. 

Para  proporcionar  agua  al  raton,  recomienda  Leeson  un  dispositivo 
que  consta  de  un  tubo  de  2,5  cm.  de  diametro  y  de  7,5  cm.  de  longitud, 
cerrado  en  sus  extremos  con  dos  tapones  de  corcho,  de  los  cuales  el  que 
ba  de  quedar  en  la  parte  inferior  se  perfora  para  permitir  el  paso  de  un 
tubo  mas  estrecho,  de  0,5  cm.  de  diametro  y  de  tamano  convenicnte  para 
que  sobresalga  por  debajo  del  tapon  unos  3,5  cm.  El  extreme  de  este 
tubo  se  lleva  a  la  lampara  hasta  que  su  orificio  se  reduzca  proximamente 
a  la  mitad,  y  por  medio  de  un  alambre  se  sujeta,  y  haciendole  un  asa» 
como  se  ve  en  la  figura,  se  mantiene  en  la  boca  del  f  rasco. 

El  rat  on  puede  lamer  el  extremo  inferior  del  tubo,  sacando  bastante 
agua  para  su  mantenimiento,  sin  que  haya  peligro  de  que  aquella  caiga 
gota  a  gota,  una  vez  bien  tapado  el  corcho  superior.  Sin  embargo^  convie- 
ne  graduar  bien  el  orificio  del  extremo  y  convencerse  de  que  el  agua  no 
gotea,  pues,  en  caso  contrario,  todo  el  f ondo  se  llena  de  agua  y  las  larvas 
de  pulgas  no  pueden  sobrevivir. 

Para  alimentar  el  raton  se  emplea  la  avena  previamente  esterilizada, 
pues,  de  lo  contrario,  como  advierte  el  autor  y  como  a  nosotros  nos  ha 
ocurrido,  se  desarrollan  en  ella  una  serie  de  acaros  que  acaban  con  el 
cultivo. 

Cuando  todo  se  ha  dispuesto  y  se  ha  colocado,  la  cucharada  pequefia  de 
avena  para  la  manutencion  del  raton,  se  tapa  el  f  rasco  con  un  tapon  me- 
talico  agujereado,  sobre  el  que  se  coloca  un  trozo  de  tela  de  muselina  para 
cubrirlo  bien.  Con  el  primero  se  evita  que  los  ratones  puedan  escapar 
(cosa  muy  facil,  sobre  todo,  en  el  caso  de  algunos  ratones  muy  agiles),  y 
d  segundo  sirve  a  su  vez  para  impedir  que  las  pulgas  puedan  salir  a  tra- 
ves  de  los  orificios  del  tapon  metalico. 

Leeson  recomienda  para  la  cria  de  Ceratophyllus  mantener  estos  fras- 
cos  a  la  temperatura  de  la  habitacion,  y  para  la  XenopsyUa  cheopis,  lle- 
virlos  a  la  estuf a  a  23^. 

Incanvenientes  observadas  con  esta  ticnica. 

En  los  primeros  cultivos  observamos  que  el  raton,  sobre  todo  cuando 
se  coloca  sobre  el  la  pulga  del  perro,  Ctenocephalides  canis,  u  otra  espe- 
cie,  que,  en  general,  no  parasitice  a  los  roedores  de  ese  genero,  se  toma 
inquieto  por  la  viva  molestia  que  le  ocasionan  sus  picaduras  y  acaba  casi 
siempre  por  devorar  todos  los  ejemplares. 

Para  obviar  este  inconveniente  recurrimos  a  cortar  los  incisivos  a  los 
ratones,  alimentandolos  con  cebada  muy  cocida  y  empapada  de  agua,  bas- 
tando  una  radon  cotidiana  de  doce  granos  para  su  mantenimiento. 

El  metodo  de  Langeron  para  la  cria  de  pulgas,  ensayado  a  su  vez  en 
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Madrid,  nos  resultaba  demasiado  sucio  y  no  pudimos  obtener  buenos  re- 
sultados,  quizi  por  la  mala  dosificacion  de  la  coniida.  Estriba  en  cottar 
Ids  incisivos  a  un  raton  o  a  una  rata  y  colocar  sobre  ella,  en  un  frasco, 
las  pulgas  de  la  especie  que  se  quiere  criar.  Para  alimentarlas  se  emplea 
pan  empapado  en  leche ;  pero  presenta  el  inconveniente  de  que  se  ensuda 
todo  el  fondo  del  frasco,  terminando  por  quedar  empapada  toda  la  arena 
que  se  ha  colocado  en  el  con  los  excretas  liquidos  de  la  rata  y  la  leche  de 
las  migas  de  pan,  que  a  su  vez  f  ermenta  y  produce  un  olor  insoportable. 

Cultivos  recdisfttdas, 

a)  Sobre  el  bloque  de  escayola. 

En  agosto  emprendimos  seis  cultivos  con  XenopsyUa  cheopis,  Cerata- 
phyUus  fasdatus,  Ctenopsyllus  segnis  y  Ctenocephalides  feKs.  De  la  pri- 
mera  se  emprendieron  tres.  Como  hemos  advertido  anterionncnte,  estos 
cultivos  se  perdieron,  y  solo  uno  de  ellos  llego  a  producir  larvas  proximas 
a  la  pupacion,  que  murieron  sin  verificarla. 

En  algunos  de  ellos,  las  pulgas  morian  antes  de  hacer  la  puesta  adhe- 
ridas  a  las  paredes  del  embudo,  que  se  empanaban  por  la  htunedad  in- 
terior. 

En  noviembre  emprendimos  otra  serie  de  cultivos  con  cada  una  de 
las  seis  especies  mas  frecuentes  de  la  rata ;  pero  todas  dlas  murieron  a 
consecuencia  del  enmohecimiento  del  medio  nutritivo. 

b)  Por  el  m6todo  de  Leeson. 

Primera  serie:  Se  preparan  cuatro  bocales,  con  los  siguientes  ejempla- 
res  de  pulgas : 

I."*  40  XenopsyUa  cheopis. 

2.*  68  Ctenopsyllus  segnis. 
3.®      2  Ceratophyllus  fasciatus, 

4.*  24  Ctenocephalides  felts. 

Todos  los  cultivos  mueren  por  temperatura  demasiado  baja.  Puede  no- 
tarse  la  predilecci6n  del  Ctenopsyllus  segnis  por  la  region  cervical,  como 
indica  Ricardo  Jorge. 

Segunda  serie:  Se  disponen  15  bocales  con  las  s^ientes  especies: 

Numeros  1-3.     XenopsyUa  cheopis. 

—  4.     Ctenocephalides  felis. 

—  5-1 1  y  15-     Ceratophyllus  fasciatus. 

—  12-14.     Ctenopsyllus  segnis. 

En  esta  serie  murieron  todos  los  ejemplares  por  la  temperatura  baja, 
y  al  mismo  tiempo,  por  la  dif erente  temperatura  del  interior  del  frasco 
y  de  la  habitacion,  que  hace  que  se  condense  el  vapor  de  agvoL  en  el  iote- 
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rior  de  aquellos,  con  lo  cual  las  pulgas  se  quedan  en  su  mayor  parte  ad- 
beridas  a  las  paredes,  muriendo  sin  logmr  poner  los  huevos. 

Tercera  serie:  Emprendemos  los  cultivos  en  dos  bocales,  con  las  pul- 
gas de  dos  cspecies,  ya  que  no  nos  fuc  posible  cncontrar  otras  durante 
aqadlos  dias.  Se  modifka  el  cultivo  en  el  sentido  seiialado  aiitenormi  ntCp 
cortando  los  incisivos  a  los  ratones,  aumentando  la  capa  de  arena  para 
que  pueda  absorber  mejor  los  excretas,  la  tapa  metilka  se  sustituye  con 
un  tela  metalica  para  que  la  humedad  no  sea  muy  diferente  de  la  existen- 
te  en  el  ambiente  extemo,  al  objeto  de  que  no  se  condense  el  vapor  de 
agua  en  las  paredes. 

Colocamos  los  frascos  dentro  de  una  vitrina  calentada  por  un  mechero 
de  Bunsen  para  mantener  aproximadamente  una  temperatura  de  t8  a  20*^. 


Cidtivo  numero  i. 
—  —      2. 


Ctenocephalides  feUs. 
Ceratophyllus  fasciatus. 


A  los  dos  dias  de  colocados  estos  cultivos  muere  uno  de  los  dos  rato- 

nes,  que  se  reemplaza  inmediatamente  por  otro;  6ste  a  su  vez,  a  los  aiatro 

dias,  muere,  y  es  sustituido  por  un  tercer  raton,  y  este,  a  los  seis,  por  otro, 

Como  resultado  de  estos  cultivos,  en  el  numero  2  se  reco^e  una  ninfa, 

muriendo  en  cambio  todas  las  larvas  en  el  numero  i. 

Cuarta  serie:  En  la  secd6n  de  entomologia  de  la  Londmi  School  of 
Hygiene,  uno  de  nosotros  (P.  C  C),  pensionado  por  la  Comision  de  Inves- 
tigadones  Sanitarias,  expcriment6  con  el  Dr.  Leeson  la  tecnica  de  cria  de 
pulgas  ideada  por  este,  pudiendo  observar  el  extraordinario  cuidado  que 
hay  que  tener  para  evitar  que  se  invadan  los  cultivos  por  una  e^pecie  de 
acaro  del  genero  Tiroglyphus,  parasito  de  los  cereales,  y  que  se  introduce 
en  las  crias  con  la  avena  destinada  a  alimentar  al  raton.  Esto  ohtiga  a  es- 
tcrilizar  los  granos  antes  de  ponerlos  en  los  frascos  y  a  tener  cuidado  de 
no  pasar  nunca  de  un  cultivo  a  otro  sin  haber  ef ectuado  preiiamente  esta 
esterilizacion. 

Los  frascos  destinados  a  este  objeto  se  suelen  tener  en  estufas,  a  tem- 
peratura constants  sin  lo  cual  la  probabilidad  de  un  fracaso  es  mucho 
mayor.  El  numero  de  pulgas  que  se  coloca  sobre  el  raton  es  muy  consi- 
derable, para  compensar  la  p^rdida  de  las  que  son  devoradas  por  el 
anhnal. 

Aparte  de  estos  cultivos  en  serie,  realizamos,  bajo  la  direccion  del  cita- 
do  especialista,  la  tecnica  de  cultivos  aislados,  para  comprobar  los  efectos 
de  los  distintos  factorcs  en  el  desarroUo  de  las  pulgas,  con  lo  cual  esta 
realizando  el  referido  entomologo  ingl6s  unas  observaciones  sumamente 
interesantes  y  de  verdadera  importancia  desde  el  punto  de  vista  de  la  epi- 
demiologia  de  la  peste,  que  consisten  en  el  estudio  de  la  influencia  que 
ejerce  sobre  el  desarrollo  de  la  larva  la  diferente  alimentacion.  Para  ello 
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hace  cultivos  separados,  disponiendo  varias  series  de  frasquitos  conte- 
niendo  un  huevo  cada  utio,  de  tina  especie  detenninada,  y  en  cada  una 
de  estas  series  varia  la  sustancia  alimentida  destinada  a  la  larva  que  sal- 
dra  del  huevo,  distribuyendo  en  una  polvo  de  sangre  desecada;  en  otra. 
trocitos  secos  de  trapo  empapados  en  sangre,  salvado,  polvo  de  higado, 
etcetera. 

Haciendo  asi  un  gran  numero  de  ensayos  para  cada  alimento  y  en  dis- 
tintas  especies  de  pulgas,  estudia  para  cada  sustancia  el  numero  de  hue- 
vos  que  han  dado  lugar  a  eclosion  de  larva,  el  numero  de  larvas  que  han 
Uegado  a  pupa  y  a  insecto  adulto  y  el  tiempo  que  ha  tardado  esta  evolu- 
cion  en  con  junto  y  en  cada  una  de  sus  fases,  observando  y  dedudcndo 
las  dif  erencias  que  van  del  empleo  de  una  substanda  alimenitda  a  otra. 
Hemos  s^uido  estas  experiencias,  durante  nuestra  estanda  en  Londres, 
con  el  Dr.  Leeson;  pero  no  nos  extendemos  mas  sobre  estas  tdcnicas 
ni  sobre  sus  resultados,  que  seran  publicados  en  breve  por  su  autor. 

Estriba  este  otro  metodo  en  recoger  los  ejemplares  de  hembras  gravi- 
das y  depositarlas  aisladamente  en  tubos  de  unos  dos  centimetros  de  dia- 
metro  por  cuatro  de  longitud,  en  cuyo  interior  se  deposita  un  papel  ne- 
gro. Una  vez  que  la  puesta  se  ha  ef  ectuado  (a  las  veinticuatro  o  cuarenta 
y  ocho  horas),  se  cortan  trodtos  del  papel  que  Ueven  un  huevo  y  se  co- 
locan  en  tubos  iguales  a  los  descritos  con  un  poco  de  arena  fina  en  su 
fondo  y  con  una  escasa  cantidad  de  uno  de  los  alimentos  citados  en  su 
superficie.  Estos  tubos  se  colocan  en  unos  aparatos  destinados  a  controlar 
la  humedad  por  el  metodo  de  las  distintas  mezclas  de  acido  sulf  urico  y 
agua,  que  despues  de  cerrados  hermeticamente  mantienen  tma  humedad 
relativa  constante,  manteniendose  en  estufas  a  temperaturas  determina- 
das.  En  el  esquema  de  la  iigura  i,  tomado  de  Leeson,  se  expresan  las 
cantidades  necesarias  para  mantener  la  humedad  relativa  que  se  desee. 

Por  el  metodo  del  cultivo  seriado,  al  regreso  de  Inglaterra,  U^amos 
a  obtener,  durante  el  verano  de  1933,  tres  generadones  consecutivas  de 
C.  fasciatus  y  de  X.  cheopis,  desarroUandose  mucho  mas  fadlmente  d 
primero  a  pesar  de  la  elevada  temperatura  que  alcanzaban  los  f  rascos  en 
la  epoca  de  los  cultivos  cuando  la  temperatura  del  ambiente  a  la  sombra 
marcaba  los  33^.  El  tiempo  de  desarroUo  en  esta  epoca  invertia  aproxi- 
madamente  un  mes  y  medio. 

Esto  demuestra  que,  en  la  practica,  el  metodo  Leeson  da  excelentes  re- 
sultados  para  la  cria  de  pulgas  en  serie,  y  solamente  la  f  alta  de  algunos 
requisitos  contribuia  a  nuestros  f  racasos  primeros. 

Uno  de  ellos,  y  no  de  los  menos  importantes,  era  el  realizar  los  culti- 
vos a  la  temperatura  excesivamente  baja  a  que  Uegaba  el  laboratorio  du- 
rante los  meses  de  invierno,  que  originaba  muchas  veces  la  muerte  tanto 
de  los  ratones  como  de  las  pulgas. 

Hemos  de  hacer  resaltar  que  cada  uno  de  estos  ensayos  inf  ructuosos  im- 
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pliotha  una  perdida  considerable  dc  tiempo,  y  que  transcurrian  bastantes 
dias  en  muchas  ocasiones,  hasta  encontrar  ejemplares  de  pulgas  en  nu* 
mero  suficiente  para  emprender  de  nuevo  los  cultivos. 

Los  ataques  del  Tyroglyphus  a  nuestros  cultivos  nos  hizo  pensar  en  la 
posibilidad  de  utiiizarlo  como  parasito  auxiliar  eo  la  lucha  contra  las  lar- 
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vas  de  pulga.  En  efecto,  este  acaro  acaba  casi  siempre  por  ocasionar  la 
muerte  de  la  larva,  y  en  las  contadas  veces  en  que  esta  llega  a  tejer  el  ca- 
puUo  se  encierra  en  su  interior  y  termina  por  matar  a  la  ninfa  antes  de 
que  se  produzca  la  eclosion  del  adulto. 

Las  razones  de  su  posible  empleo  como  parasito  auxiliar  en  esa  lucha 
son,  por  una  parte,  su  eficacia  para  matar  las  larvas,  y  por  otra,  el  ser  in- 
of  ensivo  para  el  hombre. 

Sin  embargo,  recientes  investigadones  de  autores  italianos  ban  descu- 
bierto  su  intervencion  en  la  propagacion  de  la  peste,  y  por  lo  tanto,  a 
pesar  de  que  sea  poco  probable  la  infeccion  por  sus  picaduras,  obliga  a  no 
realizar  cultivos  del  acaro  con  dicho  objeto  sin  investigar  antes  a  fondo 
su  papel  en  esta  enf  ermedad. 
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del  ano  1.565  ejemplares  con  un  total  de  un  47,8  por  100  a  su  favor,  es 
decir,  casi  la  mitad  de  las  pulgas  recogidas. 

La  especie  que  le  sigue  en  importanda  es  la  X.  cheopis,  que  alcanza  la 
cifra  de  857  ejemplares  con  un  26,2  por  100.  En  cuanto  a  las  demas  en- 
contradas  son,  por  orden  numerico:  Ct.  felis,  con  488  ejemplares,  o  sea 
un  14,9  por  100;  la  Ct.  segnis,  con  262  y  un  8,0  por  100;  el  Ct,  canis,  del 
cual  se  han  recogido  87,  o  sea  un  2,6  por  100 ;  el  P.  irritans,  del  que  se 
han  recogido  nueve  ejemplares,  lo  que  arroja  un  0,3  por  100,  y  por  ul- 
timo, la  St.  tripectinata,  con  dos  ejemplares,  o  sea  que  no  llega  al  0,1 
por  100.  (Vease  los  graficos  de  las  figuras  2  y  3.) 

Estos  datos,  tomados  de  los  recogidos  durante  los  doce  meses  de  mar- 
zo  de  1932  a  febrero  de  1933,  hacen  resaltar  a  la  vista  el  escaso  numero 
de  pulgas  en  relacion  con  las  ratas;  en  efecto,  aun  contando  todas  las 
especies,  apenas  alcanza  un  indice  total  anual  de  0,6,  es  decir,  un  numero 
practicamente  muy  bajo. 

Segiin  las  investigaciones  del  Dr.  Taliaferro  Clark,  cuando  el  nume- 
ro medio  anual  de  pulgas  por  rata  es  inferior  a  cinco  y  la  pulga  predo- 
minante  no  es  X.  cheopis,  la  colectividad  puede  ser  considerada  como  re- 
lativamente  no  inf  ectable ;  cuando  es  superior  a  cinco  esta  media  y  la  pul- 
ga predominante  no  es  de  esa  especie,  la  colectividad  es  inf  ectable  y  pue- 
den  surgir  pequeiias  epidemias,  y  cuando  la  media  anual  es  superior  a  cin- 
co y  la  pulga  predominante  es  X.  cheopis,  seria  la  colectividad  altamente 
infectable. 

Aunque  esta  media  sea  un  tanto  aleatoria,  creemos  que  puede  propor- 
cionar  una  orientacion  general  suficiente. 

Barcelona  entraria  en  el  primer  grupo,  es  decir,  entre  las  pobladcmes 
relativamente  poco  inf ectables. 

Con  ello  concuerda  la  escasa  importanda  que  alcanzan  los  brotes  epi- 
demicos  de  peste  que  en  los  recientes  afios  se  han  presentado  en  Barcdo- 
na,  y  que  han  sido  prontamente  3rugulados,  en  parte,  gracias  a  la  actividad 
desplegada  por  los  servidos  sanitarios  para  su  extind6n;  pero  tambien 
a)aidada  por  el  escaso  numero  de  ectoparasitos  que  viven  sobre  las  ratas 
de  la  poblacion. 

Naturalmente,  el  numero  de  pulgas  es  muy  variable,  s^iin  los  distin- 
tos  meses,  y  su  indice  es  muy  diferente  en  cada  rata. 

Refiriendose  a  la  X.  cheopis,  el  mes  que  se  ha  presentado  en  mayor 
proporcion  ha  sido  en  julio,  en  cuya  f  echa,  sobre  448  ratas  se  han  encon- 
trado  290  ejemplares  de  esa  espede,  o  sea  un  indice  de  0,7  por  rata.  En 
cambio,  el  indice  menor  lo  ha  dado  el  mes  de  febrero  de  1933  con  844 
ratas  y  17  pulgas  de  esa  espede,  o  sea  un  indice  de  0,02  por  100. 

Aun  en  la  epoca  de  mas  abundancia,  el  porcentaje  no  resulta  favorable 
para  la  propagacion  de  las  epidemias  pestosas. 

En  cuanto  al  C.  fasciatus,  su  numero  indice  se  acerca  mucho  a  uno  du- 
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rante  los  meses  de  febrero,  abril,  mayo  y  junio  de  1932,  siendo  su  mini- 
mo  de  II  ejemplares  sobre  344  ratas,  es  decir,  un  0,03  de  indice  en  el 
mes  de  octubre. 

Respecto  a  las  restantes  especies,  s61o  el  Ct.  felis  llega  a  tener  una  ci- 
fra  maxima  en  julio  de  274  ejemplares  sobre  448  ratas  capturadas,  con  un 
indice  de  0,6,  siendo  las  otras  espedes  bastante  menos  numerosas. 

Si  nos  referimos  a  los  porcentajes  relativos  de  las  distintas  especies,  se 
presenta  el  hecho  bien  marcado  de  la  curva  francamente  opuesta  de  la 
X.  cheopis  y  el  Ceratophyttus  fasciatus.  (Vease  el  graf  ico  de  la  f  igura  4.) 

La  curva  de  la  X.  cheopis  sigue  una  marcha  paralela,  pero  retardada 
en  dos  meses  con  respecto  a  la  de  la  temperatura,  alcanzando  su  maximo 
en  los  meses  de  septiembre  y  octubre,  en  los  cuales  predomina  daramen- 
te  sobre  las  restantes  espedes.  A  partir  de  octubre  hay  un  brusco  descen- 
so  de  su  porcentaje,  que  en  el  mes  siguiente  es  sobrepasado  por  la  de 
C.  fasciatus,  y  continua  su  marcha  descendente  hasta  d  mes  de  f ebrero, 
dando  d  minimo  en  d  de  enero. 

El  retraso  con  rdacion  a  la  temperatura  es  seguramente  debido  al  tiem- 
po  de  desarrollo  larvario. 

En  cuanto  a  la  reladon  posible  de  su  curva  con  la  de  la  humedad,  pa- 
rece  estar  directamente  reladonada  con  ella  en  los  meses  f  rios ;  pero  en 
s^osto  y  septiembre,  en  cuyos  meses  la  humedad  rdativa  desciende  el  nu- 
mero  de  las  Xenopsylla,  sigue  su  marcha  ascendente.  (Fig.  4.) 

El  Ceratophyttus  fasciatus  muestra  al  comienzo  del  estudio,  es  decir, 
en  d  mes  de  marzo,  un  porcentaje  elevado,  que  sigue  manteniendose 
muy  alto  hasta  Uegar  al  mes  de  mayo,  en  el  que  se  inicia  un  descenso, 
que  desde  el  mes  de  junio  es  muy  rapido,  y  llega  a  su  dfra  minima 
en  el  mes  de  septiembre,  para  empezar  de  nuevo  un  trayecto  ascen- 
dente, que  culmina  en  los  meses  de  enero  y  f  ebrero  ultimos.  Su  relaci6n 
inversa  con  la  curva  de  la  temperatura  es  tan  marcada,  que  cualquier  os- 
dlacion  de  aqudla  se  muestra  en  propordon  inversa  en  el  porcentaje  de 
esta  espede.  En  cambio,  con  la  humedad  no  parece  mostrar  una  reladon 
tan  evidente,  si  bien  su  curva  es  en  general  tambien  inversamente  propor- 
donal  a  ella. 

Dada  la  temperatura  de  Barcelona,  estos  datos  estin  pert ectamente  de 
acuerdo  con  nuestros  conocimientos  acerca  de  la  biologia  de  estos  dos 
msectos,  o  sea  que  la  X.  cheopis  o  pulga  tropical,  importada,  tiene  una 
temperatura  optima  de  desarrollo  de  28°  y  humedad  de  75-80  por  100, 
mientras  que  C.  fasciatus  requiere  una  humedad  de  70^,  y  su  temperatura 
6ptima  es  18^.  Al  exponer  los  brotes  epidemicos  de  peste  en  Barcelona 
volveremos  a  hablar  de  estos  datos  y  de  su  reladon  con  la  epidemiologfia 
de  la  dtada  enfermedad. 

En  cuanto  al  Ct.  felis,  esta  relacionado  directamente  con  la  temperatu- 
ra, como  la  X.  cheopis,  alcanzando  su  porcentaje  maximo  en  agosto,  mien- 
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tras  su  minimo  niimero  se  presenta  en  los  meses  de  enero  y  f ebrero.  En 
agosto  llega  casi  a  igualar  numericamente  a  esta  ultima  especie. 

La  C/.  segnis  presenta  on  maximo  en  tnarzo  y  otro  en  noviembre,  casi 
de  igual  importancia,  y  durante  los  meses  restantes  se  presenta  en  un  nii- 
mero relativamente  pequeno,  que  sufre  ligeras  variaciones  no  muy  im- 
portantes,  quiza  por  necesitar  temperaturas  moderadas  para  su  desarroUo, 
no  excesivamente  calientes  o  f  rias. 

Estas  cuatro  especies  son  indudablemente  las  mas  intcresanteSp  por  te- 
ner  un  porcentaje  relativamente  elevado,  al  menos  durante  algunos  me- 
ses. En  cambio,  Ct.  canis  no  pasa  nunca  de  un  5  por  lOO,  sin  oscilaciones 
de  importancia,  inclinandonos  a  creer  que  los  altos  y  bajos  de  su  curva 
se  deben  mas  bien  a  circunstancias  ocasionales  qtie  a  factores  cUmaticos. 

La  P,  irritans  se  encuentra  tan  pocas  veces  sobre  las  ratas,  que  parece 
indicar  que  esta  no  constituye  un  huesped  deseable  para  ella,  y  por  tanto, 
solo  por  excepcion  se  dir:ge  a  dichos  roedores  a  falta  de  otro  huesped 
mas  adecuado.  Su  numero  relative  es  siempre  tan  escaso,  que  no  ha  po- 
dido  ser  representada  en  la  grafica,  en  la  cual  no  aparecen  mas  que  las 
dnco  especies  que  anteceden. 

Por  ultimo,  la  St.  tripecHnata  es  una  especie  esendalmente  rara,  y  no 
hemos  logrado  encontrar  mas  que  dos  ejemplares  durante  la  epoca  fria 
del  ano.  Aunque  parece  ser  especie  propia  de  las  ratas»  no  tendria  nada 
de  extrano  que  su  huesped  habitual  fuera  otro  animal  poco  abundante, 
por  lo  que  no  se  ha  logrado  capturar  ningun  ejemplar  sobre  el.  De  todas 
las  consideraciones  que  anteoeden  se  pueden  deducir  las  siguientes 

Conclusiones. 

I  *  La  curva  de  la  X.  cheofis  esta  en  relaci6n  dirccta  con  la  tempera- 
tura ;  pero  con  un  retraso  aproximado  de  dos  meses^  quiza  debido  al  des- 
arrollo  larvario, 

2.*  El  porcentaje  maximo  anual  de  X.  cheopis  es  en  el  mes  de  octu- 
bre,  y  su  minimo,  en  el  mes  de  enero. 

3.*  La  relacion  entre  la  humedad  y  la  curva  de  esta  especie  no  mues- 
tra  una  correspondencia  estrecha,  si  bien  tanto  por  alcanzar  su  cifra  mi- 
nima 63  por  100  cemo  por  ser  en  general  cercana  a  los  70  por  100,  per- 
mite  el  desarrollo  de  la  larva  y  se  aproxima  a  la  cifra  optima. 

4,^  El  C.  fascmtus,  a]  contrario  de  la  especie  anterior,  esta  en  rela- 
cion inversa  de  la  temperatura,  siendo  su  maximo  en  enero  y  febrero,  y 
su  nunimo,  en  septiembre  y  octubre* 

5,^  En  cuanto  a  la  humedad,  y  quiza  por  las  raiones  que  acabamos 
de  indicar,  no  muestra  una  relacion  estrecha. 

6.^    La  curva  del  Ct,  felis,  conio  la  de  la  X,  cheopis,  es  inversamente 
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proporcional  a  la  temperatura,  alcanzando  su  miximo  en  agosto,  cuando 
la  temperatura  es  mayor,  y  descendiendo  inmediatamente  despu&,  con- 
servandose  baja  todo  el  resto  del  aiio. 

7.^  La  curva  del  Ct.  segnis  tiene  dos  vertices  m&ximos  en  marzo  j 
en  noviembre,  siendo  mucho  mis  bajo  su  porcentaje  en  los  restantes  m^ 
ses  del  verano;  parece  necesitar  temperaturas  moderadas. 

8.^  Ct.  canis  conserva  un  porcentaje  bajo  y  con  ligeras  osdladones 
durante  todo  el  ano. 

9.^  La  rata  no  parece  ser  hu6sped  apropiado  para  la  P.  irritans,  que 
solo  acude  a  ella  excepdonalmente,  quizi  por  carencia  de  otro  animal  mas 
favorable. 

10.  La  St.  tripectindta  es  en  Barcelona,  como  en  los  restantes  luga- 
res  en  que  se  ha  hallado  una  pulga  rara,  que  hasta  ahora  no  se  ha  encon- 
trado  mas  que  en  los  primeros  meses  del  afio,  durante  el  inviemo. 

11.  Como  conclusion  general,  que  se  desprende  del  escaso  numcro  dc 
ectoparasitos  por  rata,  y  de  que  la  X.  cheofns  no  es  la  espede  predomi- 
nante  en  el  ano,  Barcelona  entra  en  el  grupo  de  las  pobladones  relativa- 
mente  no  infectables,  en  la  que  los  brotes  epidemicos  son  facilmente  do- 
minados. 
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CAPITULO    V 

LA  ESTRUCTURA  DEL  PROVENTRICULO  Y  EL  MECA- 
NISMO  DE  LA  TRANSMISION  DE  LA  PESTE  FOR  LAS 

PULGAS 


Los  autores  que  han  contribuido  de  una  manera  mas  intensa  al  cono- 
cimiento  de  la  manera  de  transmitir  las  pulgas  el  badlo  pestoso  han  sido 
Bacot  y  Martin  en  el  aiio  de  191 4. 

Cuando  se  alimentan  sobre  animales  pestosos  las  pulgas  de  las  dos  es- 
pedes  estudiadas  por  Bacot,  X.  cheopis  y  Cer.  fasdatus,  al  cabo  de  un  dia 
0  dos  aparecen  en  su  proventriculo  unas  motas,  que  van  haciendose  cada 
vez  mayores,  debidas  a  la  aglomeracion  de  bacilos  pestosos.  Siguiendo  su 
desarrollo,  la  entrada  del  estomago  va  poco  a  poco  obstruyendose,  y  al 
cabo  de  derto  tiempo,  debido  a  su  proliferacion  en  el  proventriculo,  se 
produce  un  bloque  de  bacilos  lo  suficientemente  fuerte  para  obstruirle  por 
completo.  A  este  fin  coadyuva  la  forma  de  este  y  las  espinas  de  que  esta 
provisto,  segun  puede  verse  en  el  capitulo  correspondiente. 

La  pulga  en  este  estado  recibe  el  nombre  de  pulga  bloqueada,  y  aun- 
que  su  f  aringe,  por  la  accion  de  los  musculos  dilatadores,  puede  aspirar 
sangre,  esta  no  puede  pasar  el  est6mago,  sino  que  al  contraerse  aqui- 
Ila  Uega  a  ser  regurgitada,  no  sin  arrastrar  parte  de  los  bacilos  que  se  in- 
yectan  por  este  procedimiento  al  huesped. 

Como  es  natural,  la  excitacion  producida  por  el  hambre  obliga  a  la  pul- 
ga a  buscar  con  frecuencia  el  alimentarse ;  pero  a  pesar  de  todos  sus  es- 
fuerzos  no  consigue  sino  lavar  la  parte  anterior  del  tubo  digestivo. 

En  este  estado  la  pulga  resiste  un  tiempo  variable,  pero  siempre  depen- 
diente  de  la  temperatura,  y  sobre  todo  del  grado  higrotimetrico,  ya  que  sin 
poder  injerir  liquidos  son  muy  poco  resistentes  a  la  sequedad.  Durante 
este  periodo  puede  propagar  la  enfermedad,  hasta  que  acaba  por  morir, 
0  en  los  esf  uerzos  desesperados  para  que  la  sangre  ll^^e  a  su  est6mago 
puede  ocurrir  que  el  bloque  de  bacilos  se  rompa  y  que  se  forme  un  canal 
mdiano  o  lateral,  por  el  que  la  sangre  pueda  penetrar  en  aquel. 

Estas  pulgas,  que  han  logrado  romper  el  bloque,  son  llamadas  semiblo- 
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queadas,  y  son  las  mas  peligrosas.  primero,  porque  su  vida  es  bastante 
mas  prolongada  que  la  de  las  pulgas  enteramente  bloqueadas,  y  segundo, 
porque  en  este  periodo,  gracias  al  canal  abierto,  puede  la  sangre  atrave- 
sar  el  proventriculo ;  pero  este  ha  dejado  de  f  uncionar  como  valvula  por 
encontrarse  sus  espinas  completamente  aglomeradas  en  una  masa  per  los 
bacilos,  y  la  sangre  no  pasa  sino  parcialmente  al  estomago,  mientras  otra 
parte  muy  importante  se  regurgita. 

En  1925,  Ricardo  Jorge  emitio  una  hip6tesis,  basada  en  el  fenomeno 
del  bloqueo  observado  por  estos  autores,  acerca  de  la  estructura  del  pro- 
ventriculo en  relacion  con  la  transmision  de  la  peste,  que  fue  aceptada 
por  Hirst,  segun  hace  constar  en  el  ano  1927.  Segiin  ella,  el  hecho  de  que 
algunas  especies  de  pulgas  no  sean  inf ectantes,  estribaria  en  la  conforma- 
cion  de  su  intestino,  ya  por  tener  un  orificio  esofagico  demasiado  ancho 
o  por  su  abertura  gastrica  ensanchada,  o  bien  por  los  procesos  espinosos 
del  proventriculo  menos  numeroscs  y  menos  largos,  lo  que  ocasionaria 
que  la  pulga,  a  pesar  de  picar  y  volver  a  picar  sobre  un  animal  inf  ectado, 
no  Uegaria  a  formar  el  bloque  de  bacilos  o  tendria  mas  fadlidad  para 
romperle. 

Esta  hip6tesis,  que  por  falta  de  datos  anat6micos  suficientes  ha  sido 
aceptada  como  verosimil,  se  basa  en  las  observaciones  clasicas  de  Bacot 
y  Martin. 

Con  objeto  de  buscar  una  comprobacion  a  esa  hip6tesis,  emprendimos 
un  estudio  del  proventriculo  en  las  diferentes  especies  de  pulgas  de  que 
podiamos  disponer.  Nuestro  intento  fui  el  estudiar  de  una  manera  deta- 
llada  las  caracteristicas  anat6micas  de  dicho  organo,  practicando  siste- 
maticamente  un  gran  numero  de  disecciones  de  pulgas,  y  ademis  inten- 
tar  ver  las  modificaciones  que  dicho  proventriculo  suf  ria  por  la  replecion 
de  sangre,  y  por  una  posible  infeccion  por  bloque.  Como  no  nos  era  dado 
observar  pulgas  espontaneamente  infectadas,  intentamos  hacer  una  infec- 
cion experimental  con  el  germen  mas  vedno  al  badlo  pestoso,  o  sea  con 
el  B,  pseudotuberculosis  rodentium. 


Tecnica  empleada  para  los  ensayos  de  la  infecdSn  experimented. 

Para  hacer  las  experiencias  de  infeccion  con  el  bacilo  de  la  pseudo- 
tuberculosis hemos  mandado  hacer  tmos  f  rasquitos  de  cuatro  por  dos  cen- 
timetros,  cu3ra  boca,  muy  ancha,  va  tapada  con  tela  metalica  muy  fina  0 
con  gasa  de  seda  para  impedir  el  paso  a  su  traves  de  los  Af  anipteros.  En 
cada  uno  de  ellos  se  coloca  un  trocito  de  papel  de  filtro  para  permitir  a  las 
pulgas  reposar  sobre  el. 

En  cada  uno  de  estos  f  rasquitos  se  introduce  un  lote  de  pulgas  y  se 
los  rotula  convenientemente,  conservandolos  en  un  armario-estuf a  a  tem- 
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peratura  adectiada,  que  estimamos  en  18-20^  C,  y  con  humedad  sufidente 
para  que  puedan  vivir  el  mayor  tiempo  posible. 

Para  alimentar  a  las  pulgas  se  adosan  aquellos  a  un  dispositivo  especial, 
que  consiste  en  tui  anillo  metalico  de  diametro  ligeramente  mayor  que 
los  frasquitos,  que  lleva  lateralmente  dos  asas,  en  las  que  se  engancha  una 
dnta  de  goma  que  abraza  la  dntura  del  cobaya,  y  al  propio  tiempo  sujeta 
el  frasco,  Una  vez  atado  el  cobaya  a  una  tabla  en  decubito  supino  se  le 
rasura  la  parte  abdominal  y  se  le  ajusta  la  cinta  de  goma,  enganchan- 
dola  al  anillo  metalico.  En  este  se  introduce  el  frasco  con  la  boca  hada 
abajo  para  que  quede  en  contacto  con  la  piel  del  animal,  dejandole  du- 
rante diez  a  quince  minutos  de  preferenda  a  oscuras  para  que  piquen. 
Una  vez  que  ban  transcurrido,  se  retira  el  f  rasquito,  limpiando  la  boca 
con  un  algodon  empapado  en  eter,  o  si  esta  tapado  con  tela  metalica,  fla- 
meando  ligeramente  esta  para  desinfectar  los  excretas  que  las  pulgas  ex- 
pulsan  al  nutrirse,  teniendo  cuidado  en  ambos  casos  de  que  los  insectos 
no  suf  ran.  Se  anota  en  un  cuademo  la  f  echa  en  que  han  realizado  la  to- 
ma  de  sangre  infectante  y  se  traslada  el  frasco  al  armario  para  su  con- 
servadon,  tomando  nota  de  las  veces  sucesivas  que  toman  alimento. 

G)n  objeto  de  diagnosticar  rapidamente  la  infecdon  del  proventriculo 
en  la  pulga,  Bidikov  y  Borzenkov  ban  descrito  una  tecnica,  que  ha  sido 
la  que  nosotros  hemos  s^^ido  en  los  ensayos  de  transmision  dd  badlo 
seudopestoso.  La  tecnica  en  si  es  la  siguiente : 

a)  Se  mata  al  insecto  con  cloroformo. 

b)  Se  le  sumerge  en  alcohol  de  90^  durante  \m  minuto  para  desin- 
fectarlo. 

c)  Se  diseca  bajo  una  lupa  de  diez  aumentos,  sacando  el  aparato  di- 
gestivo  por  ddante,  sobre  un  porta,  con  una  gota  de  solucion  salina  est6ril. 

d)  Se  examina  al  microscopic  con  ocular  4  y  objetivo  3.  Cuando  esta 
infectado,  el  proventriculo  presenta  un  aspecto  mas  oscuro  y  tiene  mayor 
tamano  que  el  normal,  estando  la  estructura  alveolar  de  sus  paredes  aplas- 
tada  por  la  presenda  de  los  bacilos. 

e)  Siembra  en  masa  del  proventriculo  sobre  placa  de  agar.  Por  este 
mctodo  se  pueden  eliminar  los  ejemplares  cuyo  proventriculo  no  presente 
los  caracteres  que  hemos  descrito,  y  su  sencillez  permite  f  adlmente  exa- 
minar  100  ejemplares  diarios,  permitiendo  asimismo  el  diagnostico  de  una 
epidemia  retrospectiva. 

Digamos  ya  desde  un  principio  que  la  transmision  experimental  de  la 
infecdon  del  badlo  seudotuberculoso  por  medio  de  las  pulgas  no  nos 
ha  sido  posible  hasta  ahora,  y  por  tanto,  nuestros  ensayos  han  sido  ne- 
gativos  desde  este  punto  de  vista. 

El  estudio  del  proventriculo  se  ha  realizado  por  dos  metodos,  ya  por 
simple  diseccion  y  extraccion  del  aparato  digestivo  de  la  pulga,  ya  sea  por 
cortes  histologpcos  coloreados. 
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Ticnica  seguida  para  el  estudio  de  la  estructura  del  pr\ovenirtculo. 

Aunque  al  principio  las  pulgas  eran  estudiadas  solamente  en  fresco,  es 
dedr,  al  poco  tiempo  de  haber  matado  la  pulga,  hemos  podido  comprobar 
que  sirve  a  nuestros  fines  cualquier  pulga,  ya  que  el  revestimiento  quiti- 
noso  del  proventriculo  impide  que  este  suf  ra  durante  la  putre{acci6n  que 
necesariamente  alcanza  a  otros  tejidos. 

Si  la  pulga  esta  en  seco,  hay  necesariamente  que  hervirla  en  potasa  al 
5  por  100  durante  unos  minutos,  los  suHcientes  para  que  se  ablande,  y 
una  vez  obtenido  el  punto  necesario,  se  observa  a  la  lupa  binocular  el  lu- 
gar  ocupado  por  el  proventriculo,  por  si  este  se  hubiera  desplazado  con  la 
coccion.  Una  vez  que  se  ha  fijado  su  posici6n,  no  hay  mas  que  cortar  la 
cubierta  quitinosa  del  exosqueleto,  por  el  segmento  anterior  y  el  poste- 
rior y  oprimir  levemente  sobre  un  portaobjetos  para  que  el  proventriculo 
saiga  al  exterior  englobado  con  algunas  tunicas  externas ;  pero  enseguida 
se  despoja  de  ellas,  y  se  procede  a  abrirlo,  que  es  la  labor  mas  delicada. 
Hay  que  abrirlo  longitudinalmente  y  procurando  que  el  corte  sea  lo  mas 
recto  posible,  de  manera  que  pueda  distinguirse  bien  las  filas  de  espinas, 
que  son  mas  apretadas  y  de  e^inas  mas  cortas  y  debiles  en  la  parte  an- 
terior, mientras  que  por  detris  son  mis  largas  y  est&n  algo  mis  distan- 
ciadas. 

Si  se  ha  extraido  con  cuidado  el  proventriculo  y,  sobre  todo,  si  el  corte 
ha  estado  bien  dado,  entonces  se  puede  ver  con  suma  fadlidad  la  forma,  el 
grosor  y  la  longitud  de  las  espinas,  con  lo  cual,  unido  a  su  separadon  en  el 
proventriculo,  tendremos  los  datos  para  comparar  los  de  las  distintas  es- 
pecies  y  poder  sacar  conclusiones. 

Creemos  superior  este  metodo  al  del  corte  histoWgico,  que  tambien  he- 
mos practicado,  para  observar  la  preparadon  en  su  conjunto  y  damos 
cuenta  de  la  exacta  distancia  que  media  entre  las  espinas,  asi  como  de  la 
forma  de  estas,  aunque  el  metodo  de  los  cortes  nos  ilustra  acerca  de  su 
posidon  exacta  en  el  animal  en  vivo,  para  lo  cual  es  insubstituible.  Cree- 
mos, por  tanto,  y  asi  lo  hemos  hecho  en  nuestro  trabajo,  que  deben  usar- 
se  ambos  procedimientos,  que  se  complementan  de  manera  perf  ecta  para 
hacer  un  estudio  acabado  de  la  estructura  del  proventriculo  y  del  recu- 
brimiento  intemo  de  espinas. 


Estructura  del  proventriculo, 

Visto  en  corte  longitudinal  (vease  fig.  2,  lam.  8)  el  proventriculo,  se  ad- 
viertc  que  debajo  de  su  superf  ide  externa  hay  una  serie  de  f ibras  muscula- 
res  drculares  que  sirven  para  contraer  su  abertura  y,  por  lo  tanto,  aproxi- 
mar  las  espinas  que  Ueva  en  su  superf  icie  interna,  haciendo  cerrar  el  paso 
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LAMINA   7 
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I,     Parte  posterior  del   eaofago  y  proventriculo  de  X  ckeopU, 

en  el  qut  aparcecn   las  cspmaa   en  su  posicion   tipica.   2,     Ab- 

pecto  del  provcntHculo,  en  el  que  aparece  la  eatructura  aparen- 

temcnte   alveolar   a   qut    ^luden   Fhtton   y   Evans. 

(Microfotografias   Cart  and.) 


lAminas 


r  { 


I.  Proventriciilo  de  X.  cheopis,  visto  por  la  cara  anterior,  mos- 
trando  los  procesos  espinosos  entrecruzados.  2.  Corte  del  pro- 
ventriculo  de  la  misma  especie,  en  sentido  longitudinal,  mos- 
trando  la  capa  muscular  sobre  la  membrana  quitinosa  en  la  que 
estdn  insertas  las  espinas.  Se  distinguen  claramente  varias  de 
^stas  y  la  amplia  entrada  del  est6mago. 

(Microfotografias  Cartana-Amell.) 


del  esofago  a  dicho  organo  para  impedir  el  retroceso  de  la  sangre.  Debajo 
de  esa  capa  muscular  hay  una  membrana  quitinosa  que  esti  provista  de 
m  amplio  anillo  de  espinas  quitinosas  muy  densas.  En  su  borde  ante- 
rior, las  espinas  son  muy  cortas  y  van  precedidas  de  dos  o  tres  circulos 
de  pequenos  abultamientos  que  quiza  representen  espinas  rudimentarias. 
Todas  las  espinas  forman  circulos,  unos  a  continuaci6n  de  otros,  y  estan 
dispuestas  con  rq^laridad,  inclinadas  ligeramente  las  de  cada  circulo  en 
relacion  con  las  de  los  siguientes.  Todas  ellas  son  curvas,  estan  oblicuas 
respecto  a  la  superficie  del  proventriculo  y  dirigidas  hacia  atras. 

£n  cuanto  a  su  forma,  hemos  de  advertir  que  discrepamos  profunda- 
mente  del  criterio  de  Patton  y  Evans,  cuyos  autores  afirman  que  son  re- 
dondas,  aunque  parecen  hexagonales  en  su  seccion,  por  estar  muy  cerca 
Unas  de  otras.  En  cambio,  nosotros,  siguiendo  la  tecnica  que  se  ha  deta- 
Uado  mas  arriba  y  abriendo  los  proventriculos  para  examinarlos  con  mis 
exactitud  y  sin  que  la  abundancia  de  procesos  espinosos  difkulte  la  vi- 
sion, hemos  podido  comprobar  que  no  solo  lo  son,  sino  que  su  base  apa- 
rece  como  una  estrella  de  seis  radios,  debido  a  los  salientes  o  quiUas  que 
aquellas  presentan.  Solo  hay  una  serie  de  espinas,  precisamente  la  que 
ocupa  el  circulo  anterior,  que  tiene  la  base  en  general  redondeada. 

Hemos  de  advertir  que  el  numero  y  las  dimensiones  de  las  espinas 
suelen  ser  diferentes  segun  los  ejemplares;  en  los  grandes,  con  proven- 
triculo grueso,  son  mis  numerosas  y  grandes ;  en  cambio,  en  los  de  menor 
talla  son  menos  numerosas  y  de  algo  menor  tamafio. 

£n  cuanto  al  sexo,  no  hemos  podido  encontrar  dif erencias  apredables ; 
SI  acaso,  hemos  de  indicar  que  el  proventriculo  de  los  machos  es  ligera- 
mente mis  pequeiio,  debido  a  su  menor  talla,  y  lleva  por  ello  menos  es- 
pinas. A  continuacion  exponemos  una  ligera  descripci6n  de  estos  organos 
en  las  dnco  especies  que  predominan  en  las  ratas  de  la  poblacion  de  Bar- 
celona : 

X.  ch^opis, — Lsi  seccion  de  las  espinas  muestra  seis  salientes,  de  los 
que  cuatro  son  mis  marcados  que  los  otros,  dando  a  la  espina  una  forma 
parecida  a  la  de  una  H,  de  ramas  cortas,  llevando  en  la  mitad  de  cada 
una  de  estas  una  quilla  mucho  menos  marcada.  La  talla  de  las  espinas  es 
bastante  grande;  son  gruesas,  con  su  extremo  romo  y  algo  encorvado. 
Las  espinas  son  bastante  numerosas.  En  el  macho  son  ligeramente  mis 
aserradas  que  en  la  hembra,  en  la  cual  la  denticulacion  de  las  quillas  es 
extremadamente  delicada. 

C.  fasciatus. — ^Tiene  la  secci6n  de  las  espinas  mis  regular,  con  seis 
quiUas  bien  salientes  y  casi  iguales,  no  teniendo  la  forma  de  H  tan  mar- 
cada como  las  de  la  espede  anterior.  Son  de  mayor  longitud,  mis  finas  y 
mas  numerosas.  Esta  espede,  como  la  anterior,  tiene  los  aquillamientos 
li^erisimamente  denticulados,  de  tal  manera  que  hace  falta  verlas  con 
imnersi6n  para  poder  darse  cuenta  de  su  existenda.  En  su  extremo  son 
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algunas  romas,  y  la  mayor  parte  puntiagudas.  En  el  macho  parecen  scr 
mas  debiles  que  en  la  hembra,  y  algunas  entre  las  puntiagudas  tienen  un 
engrosamiento  mediano  que  esta  separado  por  una  contraccion  de  la  parte 
apical  de  la  espina. 

Ct,  segnis. — Las  espinas  de  la  primera  serie  son  cortas  y  de  base  casi 
circular,  apareciendo  las  de  la  tercera  serie  poligonales,  pero  sin  qui- 
llas  demasiado  marcadas;  en  la  cuarta  aparecen  6stas  netamente,  en  nil- 
mere  de  seis,  asemejandose  a  las  de  la  X.  cheopis  y  teniendo  a  veces 
dos  quillas  muy  pequenas  en  la  rama  mediana  de  la  H  que  modifica  su 
aspecto. 

En  cuanto  a  su  longitud,  son  mas  pequefias  y  mas  gruesas  que  las  de 
C.  fasciatus,  y  unas  son  agudas,  mientras  otras  tienen  el  extremo  redon- 
deado,  y  en  su  mayor  parte  encorvado. 

Ct,  felis. — ^En  esta  espede  las  espinas  del  proventriculo  se  caracteri- 
zan  por  tener  las  quillas  netamente  aserradas,  con  denticulos  que  se 
distinguen  muy  bien  con  el  objetivo  seis.  En  cuanto  a  su  seccion,  es  bas- 
tante  paredda  a  la  de  la  X.  cheopis,  en  las  espinas  de  las  series  centrales, 
mientras  que  la  primera  tiene  su  base  redondeada,  y  la  segimda  con  un 
hexagono  de  vertices  un  poco  aiilados. 

O.  canis. — ^Las  espinas  son  largas,  finas  y  encorvadas  en  el  extremo. 
Su  base  es  como  la  de  X.  cheopis  pero  las  dos  quillas  extremas  son  mas 
desarrolladas  y  aparentes.  Aunque  estas  quillas  son  visiblemente  aserra- 
daSj  no  lo  son  tan  fuertemente  como  en  la  especie  anterior,  pero  siempre 
€5  la  denticuladon  bastante  mas  marcada  que  en  las  restantes  espedes. 

^Puede  basarse  en  la  forma  y  ntimero  de  las  espinas  de  las  diferen- 
tes  especies  algunas  conclusiones  acerca  del  por  qu6  se  verifique  el  blo- 
queo  en  algunas  de  ellas  de  preferenda  sobre  las  otras?  A  nuestro  jui- 
cio,  ni  las  diferendas  de  forma  ni  de  cantidad  de  espinas  observadas  en 
las  cinco  especies  de  pulga  de  la  rata  nos  autoriza  daramente  a  emitir 
ninguna  conclusi6n. 

Por  otra  parte,  parece  natural  y  16gico  que  en  las  espedes  cuyos 
salientes,  denticulos,  etc.,  scan  mas  numerosos  propordonaran  a  los 
bacilos  mas  sitios  en  los  que  albergarse  y  en  los  que  poder  proliferar. 
En  e5te  caso,  habria  sin  duda  que  pensar  que  las  espinas  aserradas  de  los 
Cte^wcephalides  son  las  mas  aptas  para  albergar  dichos  badlos,  lo  cual 
esta  en  contraposicion  con  el  hecho  demostrado  de  que  la  X.  cheopis  es 
la  que  mas  relacion  tiene  con  la  propagacion  de  la  peste.  Sin  embargo, 
acaso  sea  el  corto  ntimero  en  que  las  especies  de  aquel  genero  parasitan 
a  las  ratas  lo  que  impide  que  lleguen  a  tener  importancia  desde  el  punto 
de  vista  de  la  epidemiologia  de  esa  enf  ermedad,  a  menos  de  admitir  la  ex- 
plicacion  que  nosotros  damos  a  este  problema  mas  adelante. 

En  cuanto  al  C.  fasciatus,  sus  espinas,  con  las  quillas  menos  marcadas 
que  en  X.  cheopis,  parece  que  pudieran  indicar  una  menor  fadlidad  para 
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la  propagacion  de  los  bacilos,  lo  que  pudiera  estar  contrarrestado  por 
su  numero  marcadamente  mayor. 

Hasta  aqui  nuestras  observadones  y  las  deducciones  de  este  estudio, 
que  acogimos  con  todo  carino,  siguiendo  la  idea  trazada  por  el  Dr.  Ri- 
cardo  Jorge  al  exponer  su  teoria.  Como  ultima  conclusion,  creemos  que 
no  bastan  la  disposidon  ni  la  forma  de  las  cerdas  del  proventriculo  para 
explicar  por  si  solas  el  distinto  poder  infectante  que  tienen  las  espedes 
espaiiolas  que  habitan  sobre  la  rata,  aunque  si  contribuirian  a  apoyar 
quiza  otros  hechos,  como  son  el  poder  bacteridda  de  los  jugos  intestina- 
les  de  estas  pulgas,  que  indudablemente  han  de  variar  en  las  distintas  es- 
pedes, ya  que  d  poder  fagocitario  de  la  sangre  ingerida  habria  de  ser 
forzadamente  la  misma  en  las  diversas  especies  a  igualdad  de  las  otras 
condidones,  como  temperatura,  humedad,  animal  de  que  procede,  etc 


Posible  influencia,  en  el  desenibarazo  del  proventriculo  infectado,  de  la 
atrnnentadon  altemativa  de  una  pulga  sobre  varios  anhnales,  cuando  uno 
de  ellos  es  imnune  a  la  peste. 

Acabamos  de  indicar  que  en  nuestro  estudio  acerca  de  la  anatomia  y 
de  la  estructura  del  proventriculo  no  hemos  encontrado  una  base  cierta 
para  explicar  el  papel  mas  o  menos  importante  que  juegan  las  distintas 
espedes  de  pulgas  en  la  propagadon  de  la  epidemia  pestosa.  Ello  nos 
ha  sugerido  que  quiza,  ademas  de  la  acdon  bactericida  mas  o  menos  in- 
tensa  de  los  jugos  digestivos  de  la  pulga,  tenga  importanda  el  huesped 
habitual  de  esta,  para  determinar  hasta  que  punto  sea  peligrosa  la  espede. 

En  efecto,  es  sabido  que  la  sangre  ingerida  por  la  pulga  tiene  por  si 
misma  un  poder  fagocitario  acentuado,  que  hace  que  muchos  bacilos  pes- 
tosos  queden  destruidos  por  completo.  Esta  accion  fagocitaria  de  la 
sangre  varia  mucho  segun  las  distintas  especies  de  animales,  y  aun  en 
algimas  probablemente  la  inmunidad  que  presentan  con  respecto  a  la 
peste  debe  estar  regulada  por  esta  accion  destructiva  y  fagocitaria  de  su 
sangre. 

Si  tma  especie  de  pulga,  cuyo  huesped  habitual  sea  refractario  y  cuya 
sangre  tenga  un  gran  poder  fagocitario  se  nutre  sobre  un  animal  infecta- 
do, por  ejemplo,  una  rata  pestosa,  es  indudable  que  si  despues  cambia  de 
huesped,  volviendo  al  primero,  la  sangre  nuevamente  ingerida  ha  de  ac- 
tuar  sobre  los  bacilos  que  se  almacenaban  en  el  interior  de  su  tubo  di- 
gestivo  y  ha  de  destruir  gran  parte  de  ellos  o  quiza  todos. 

A  esta  acdon  coadyuva  el  que  los  cambios  de  huesped  se  traduzcan  en 
digestiones  mas  largas  y  dificiles,  como  han  indicado  numerosos  autores. 

Ciiiendonos  a  un  ejemplo  concrete,  el  Ctenocephalides,  cuyas  especies 
son  habituales  en  el  perro,  a  pesar  de  tener  su  proventriculo  bien  poblado 
de  espinas  y  de  que  las  quillas  de  estas  son  marcadamente  mas  aserradas 
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que  en  los  otros  generos,  condicion,  a  nuestro  juicio,  favorable  para  la 
pululacion  de  los  bacilos,  puede,  despues  de  infectarse  sobre  una  rata 
pestosa,  limpiarse  de  bacilos  al  volverse  a  nutrir  sobre  su  huesped  pre- 
dilecto,  por  la  accion  fagocitaria  de  la  sangre  del  perro,  que,  como  es 
sabido,  es  resistente  a  la  inf  eccion  pestosa. 

Asi,  este  afaniptero,  a  pesar  de  su  estructura  proventricular  favora- 
ble para  el  desarroUo  de  los  bacilos,  puede  tener  una  importancia  mucho 
menor  que  otras  especies  con  peores  condidones  para  estos. 

A  esta  hipotesis,  que  damos  como  probable,  aun  cuando  no  hayamos 
podido  comprobarla,  conduce  la  necesidad  de  buscar  una  nueva  orienta- 
cion  que  nos  explique  por  que  especies  de  pulgas  que  tienen  una  estruc- 
tura organica  parecida  y  que  pueden  infectarse  con  igual  facilidad  en 
condiciones  experimentales,  juegan  un  papel  muy  diverse  en  la  epidemio- 
log^a  de  la  peste. 
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CAPITULO    VI 

INFECCION  PESTOSA  DE  LAS  RATAS 


Describiremos  someramente  esta  infeccion,  dividiendo  el  capitulo  en  los 
siguientes  puntos: 

A)    Infeccion  natural. 

I. — Peste  agtxla. 
II.— Pcstc  crdnica. 
III. — Sin  leskmes  viscerales. 


B) 


Infeccion  experimental. 

I. — Via  subcutanea. 

II. — ^Via  intraperitooeal. 
III. — ^Via  cutinea. 
IV.— Via  digestiva. 

V. — Via  mucosa,  etc. 


C)    Diagnostico. 


A)  INFECa6N  NATURAL.- 1.  Pette  a^uda 

Signos  mckroscdpicos  '* post-mortefn**. 

En  la  infeccion  natural  se  dan  los  siguientes  signos  : 

a)  Bub6n  cervical  (75  por  100  de  las  ratas  pestosas). 

b)  Apariencia  granulosa  del  higado,  debida  a  la  presencia  de  pe- 
queiias  areas  de  necrosis  esparcidas  sobre  superficie.  (Este  signo  fue 
observado  en  55  por  100  de  las  ratas  en  Bombay  por  la  Comision  in- 
glesa.) 

c)  Congestion  subcutanea  general. 

rf)    Hemorragias,  ya  en  el  tejido  subcutaneo,  ya  en  los  organos. 

e)  Exudado  pleural  claro  abundante. 

f)  Bazo  consistente  Cgranulos  en  4,  5  por  100  de  las  ratas). 
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g)     Pulmones  granules  necroticos  en  2,  3  por  100. 

h)    Peste  neumonica  primaria  en  0,6  por  100  de  las  ratas. 

En  36  ratas  (E,  Norvegictis),  infectadas  experimentalmente  por  la  Co- 
mision  inglesa  de  la  peste  en  la  India  ,k)s  signos  mas  constantes  obser- 
vados  fueron: 

a)  Congestion  subcutanea. 

b)  Aspecto  granuloso  del  higado. 

c)  Liquido  pleural  claro. 

Los  tres  signos  fueron  presentados  por  la  mayor  parte  de  las  ratas,  y 
ninguna  dejo  de  presentar  uno  o  mas  de  ellos. 

Incluso  en  estado  de  putref  accion  avanzada,  pueden  conservar  estos  tres 
signos : 

Bubon  primario. 

Exudado  pleural. 

Aspecto  granular  del  higado. 

II.     Lesiones  de  peite  crdnica 


Las  principales  lesiones  son: 


I.- 


2r 

T  a 


higado. 


Bubon. 

Zonas  necroticas  en  bazo. 

Abscesos  cronicos  en  bazo 

Periesplenitis. 

Cicatrices  en  el  bazo. 

Bazo  dicotomizado. 

Adherencias  del  bazo  con  tejidos  vecinos. 
La  Comision  inglesa  prefiere  substituir  el  termino  de  "Peste  cronica" 
por  el  de  "resolvilng"  o  "resolved"  (peste  en  vias  de  resolucion  o  regre- 
sion),  que  implica  la  idea  de  un  proceso  con  tendencia  a  la  curacion,  Ue- 
gando  a  la  esterilizacion  y  al  tejido  cicatrizado. 

La  mayor  parte  de  las  ratas  con  estas  lesiones  se  encuentran  durante 
o  irnnediatdmiente  d^spues  de  una  epizootia  de  peste.  Estos  hechos  han  po- 
dido  ser  reproducidos  experimentalmente. 

III.     Peste  en  ratas  sin  lesiones  viscerales 

En  este  caso  no  presentan  ningiin  signo  macroscopico,  y  la  infec- 
cion  se  descubre  unicamente  por  inoculacion  al  cobaya.  Como  se  desprende, 
esta  forma  de  infeccion  pasa  desapercibida  cuando  solamente  se  cstudian 
aquellas  ratas  que  of  recen  macroscopicamente  a  la  autopsia  alguna  sospc- 
cha  de  peste,  siendo  necesario  para  darse  cuenta  de  ellas  la  inoculacion 
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sistemadca  a  cobayas  con  visceras  de  todas  las  ratas  que  se  autopsian; 
esto  no  puede  hacerse  en  todos  los  servicios,  si  bien  puede  disminuirse 
el  gasto,  el  trabajo  y  el  local  para  animales  inoculados  que  esto  impli- 
caria,  inoculando  un  cobaya  por  cada  lote  de  lo  ratas  por  eje.  Las  for- 
mas  septicemicas  con  pocos  o  sin  signos  macroscopicos  son  mis  bien  pro- 
pias  del  comienzo  de  la  epizootia  en  localidad  virgen.  Las  formas  cro- 
nicas  o  "resolving"  se  encuentran,  por  el  contrario,  al  final  de  una  cpi- 
zooda. 


B)   INFECaON  EXPERIMENTAL 


fiRY    6F 


L  Via  subcutdnea. — Como  en  el  cobaya,  la  inoculaci6n  de  una  peque- 
nisima  cantidad  (aguja  cargada  de  virus)  produce  la  muerte  en  un  pe- 
riodo  de  dos  a  cinco  dias,  presentando  edema  rosado  en  el  sitio  de  inocu- 
ladon;  ganglios  hipertrofiados  y  congestionados,  con  zona  hemorragica 
alrededor;  organos  abdominales  congestionados,  bazo  vctuminoso  con 
erupcion  de  pequeiios  tuberculos  miliarcs;  en  pleura  y  peritoneo  existe 
an  poco  de  serosidad  contenicndo  el  badlo ;  las  suprarrenales  pueden  es- 
tar  congestionadas ;  froHs  de  visceras  con  gran  numero  de  badlos,  pero 
menos  abundantes  en  la  sangre.  Si  la  infeccion  dura,  por  ejemplo,  ocho 
dias,  se  observa  a  veces  un  cordon  linfatico  desde  el  punto  de  inocula- 
don,  que  va  a  terminar  al  ganglio  inguinal  correspondiente ;  lesi6n  local 
caseificada  f  uertemente  adherida  a  la  pared  abdominal ;  aspecto  de  lesion 
tuberculosa  con  pus  caseoso ;  gran  edema  gelatinoso ;  adherendas  de  los 
intestinos  a  la  lesion  local ;  congestion  hemorragica  del  tejido  celular  sub- 
cutaneo ;  grandes  lesiones  viscerales ;  higado  con  grandes  lesiones  tubercu- 
losas ;  adherendas  de  la  pared  abdominal  con  estomago,  etc. ;  bazo  hiper- 
trofiado,  sembrado  de  tuberculos ;  algun  ganglio  mesenterico.  En  el  tdrax, 
los  pulmones  sembrados  de  grandes  tuberculos,  que  ocupan  toda  la  vis- 
cera, de  tamaiio  de  media  lenteja.  Estos  tuberculos  tienen  una  zona  hemo- 
rragica difusa  alrededor ;  liquido  pleural  claro,  no  muy  viscoso. 

IL  Via  mtrapferiUmeal. — Muerte  en  veinticuatro  a  cuarenta  y  odio 
horas;  puede  presentar  pequeno  ganglio  de  la  zona  correspondiente,  si 
dura  cuarenta  y  ocho  horas;  congestion  hemorragica  alrededor  del  sitio 
de  inoculadon.  Abierto  el  peritoneo,  se  observa  gran  congestion  de  los 
intestinos  y  gran  cantidad  de  exudado  peritoneal  viscoso,  hilante  y  ri- 
quisimo  en  germenes  que  of  recen  su  aspecto  tipico  de  colorad6n  bipolar, 
cantidad  de  germenes  como  si  f uera  un  cultivo  puro.  El  liquido  tiene  una 
Viscosidad  tal,  que  al  practicar  el  aislamiento  del  germen  sobre  placas 
casi  siempre  el  cultivo  crece  en  la  primera  mitad  de  la  placa  correspon- 
diente al  sitio  donde  se  han  dejado  la  semilla,  y  raramente  ya  pasa  cul- 
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tivo  a  la  segunda,  y  mucho  menos  a  la  tercera  placa,  a  pesar  de  haber  re- 
partido  bien  dicha  semilla  con  la  varilla  de  vidrio. 

III.  Via  digestwa. — ^Es  tambien  posible.  La  Comision  inglesa  de  la 
peste  no  la  considera  muy  f  recuente,  si  bien  la  observ6  y  consigno  expe- 
rimentalmente.  La  Comision  alemana  ("Rapport",  1889)  describe  que  la 
obtuvo  sin  dificultad  alimentando  a  ratas  en  cuyo  alimento  se  habia  pues- 
to  una  gota  de  cultivo  virulento,  o  con  cadaveres  de  ratas  pestosas.  Pro- 
ducian  la  muerte  unif  ormemente  en  dos  a  tres  dias,  y  describen  tres  tipos 
de  lesiones  post-mortem: 

a)  Mas  comunmente  hipertrofia  y  congestion  de  ganglios  submaxila- 
res  y  suprahioideos,  con  el  cuadro  general  septicemico. 

b)  Con  menos  f  recuencia,  inf  eccion  primaria  del  estomago  e  intestino, 
ntunerosas  hemorragias  puntiformes  alrededor  del  piloro,  hinchaz6n  e 
infiltracion  hemorragica  de  los  folicutos  linfaticos  y  ganglios  mesenteri- 
cos,  los  cuales  estaban  bastante  hipertrofiados  y  contenian  bastantes  ba- 
cilos. 

c)  Bastante  frecuentemente,  neumonia  por  aspiracion,  mostrando  los 
pulmones  f ocos  inflamatorios  de  tamano  variable,  conteniendo  numerosos 
badlos,  higado  congestionado,  bazo  hipertrofiado. 

La  Comision  inglesa  estableda  dos  principales  diferencias  entre  la  in- 
f eccion  natural  en  las  ratas  y  la  inf  eccion  por  via  g&strica: 

a)  En  la  infeccion  natural,  el  bubon  esta  en  el  cuello. 
En  la  infeccion  por  via  gastrica,  bubon  mesenteric©. 

b)  En  la  infeccion  natural,  no  se  presentan  cambios  patologicos  ni  en 
el  estomago  ni  en  el  intestino. 

En  la  infeccion  por  via  digestiva,  estas  lesiones  son  ostensibles  (hemo- 
rragias en  las  paredes  del  estomago,  congestion  de  las  intestinos  y,  sobre 
todo,  hipertrofia  de  las  placas  de  Peyer). 

IV.  Via  mucosa. — ^Muy  sensible.  La  inoculacion  en  la  mucosa  na- 
sal y  conjuntival  mata  en  tres  o  cuatro  dias,  con  lesiones  parecidas  a  las 
encontradas  en  la  infeccion  por  via  oral. 

V.  Via  cutdnea. — ^Aparece  una  reaccion  inflamatoria  alrededor;  mar- 
cada  por  un  ligero  enrojecimiento  y  formacion  de  pustulas  umbilicadas 
(con  bacilos  pestosos  abundantes).  Despues  de  pocos  dias  se  hipertrofian 
los  ganglios  linfaticos,  y  la  muerte  ocurre  a  los  cuatro  o  cincb  dias.  Los 
signos  post-mortem  son  parecidos  a  los  de  la  inoculacion  subcutanea. 

Segun  la  Comision  inglesa,  este  procedimiento  falla  en  el  2  por  100 
de  los  casos  con  material  reciente,  y  en  el  10  por  100  de  los  casos  con 
ratas  en  putref  accion. 
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Difer0ncias  entre  las  lesiones  praducidas  par  la  infeccidn  natural  en  la 
rata  y  la  infeccidn  experimental  en  el  cobaya. 


COBAYA 

Raras  hemorragias  subcutaneas. 

Edema  general  subcutdneo  caracteristico. 

Hemorragias  subserosas  intestinales  co- 

mumnente. 
Organo  importante  para  el  diagn6stico: 

bttso. 


RATA 

Frecuentes  hemorragias  subcutineas. 
Raro. 
Raras. 

Organo  importante  para  el  diagndstioo : 
hlgado. 


Posible  y  variable  inmunidad  de  las  ratas  a  la  peste. 

Los  estudios  hechos  en  este  sentido,  y  que  citamos  al  hablar  de  los  f  ac- 
tores  que  explican  la  desaparicion  espontanea  de  una  epizootia  han  de- 
mostrado  que  las  ratas  puedcn  adquirir  cierta  inmunidad  contra  el  b.  pes- 
iis  y  que  pueden  transmitirla  a  las  nuevas  generaciones. 


C)    DIAGN6STICO   DE   LA   PESTE 
EN   LAS   RATAS 

En  vida. — ^La  salida  de  las  madrigueras  en,  pleno  dia,  la  marcha  ebria 
y  el  dejarse  capturar  f  acilmente  constituyen  los  principales  signos. 

Signos  '* post-mortem**. — Los  anteriormente  descritos.  Ellos  dan  el  diag- 
nostico  de  sospechosa.  Confirman  luego  el  diagndstico  defmitivo  las  prue- 
bas  de  laboratorio :  f  rotis,  cultivos,  inoculaciones,  reaccion  de  Ascoli. 


CauMii  de  error: 

a)  FoRBiAS  INVOLUTIVAS. — En  los  frotis  no  siempre  se  observa  la 
forma  tipica  de  los  bacilos,  pues  las  lesiones  cronicas  contienen  muchas 
veces  formas  atipicas  (f .  de  involucion). 

b)  GiRMENES  CON  coloraci6n  BIPOLAR. — Se  encuentran  tambien  muy 
frecuentemente  en  estos  frotis  germenes  granmegativos  con  coloracion 
bipolar,  muy  parecidos  al  bacilo  pestoso;  son  germenes  de  la  putrefac- 
don  intestinal,  que  pueden  inducir  facilmente  a  error  si  no  se  hacen 
tambien  las  pruebas  subsiguientes  de  cultivo  e  inoculacion.  Sabido  es 
tambien  que  el  colibacilo  invade  post-mortem  las  visceras,  presentando 
tambien  la  forma  de  cocobacilo  gramnegativo  con  coloracion  bipolar.  A 
este  efecto,  nosotros  hemos  podido  comprobar,  haciendo  una  serie  de 
autopsias  y  siembras  escalonadas  de  ratas  que  habian  sido  muertas  al 
mismo  tiempo  con  el  CNH,  que  al  cabo  de  una  hora  de  la  muerte  se 
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encuentra  ya  el  colibacilo  en  las  visceras  de  las  ratas.  Es  posible  que  la 
asociadon  de  los  germenes  de  la  putrefaccion  disminuya  la  virulencia  del 
bacilo  pestoso. 

La  presencia  de  estos  germenes  (el  bacilo  proteus  sobre  todo)  entorpece 
el  aislamiento  por  cultivo.  Para  obviarlo  puede  hacerse  el  aislamiento  so- 
bre medio  de  Endo  o  agar  cristal  violeta  al  1/70.000. 

El  aislamiento  en  cultivo  es  directamente  proporcional  a  la  redente 
muerte  del  animal  examinado.  Interviene  tambien  prindpalmente  la  tem- 
peratura  ambiente ;  asi,  por  ejemplo,  ha  podido  ser  aislado  el  badlo  des- 
pues  de  noventa  y  tres  dias  a  5°,  pero  solamente  despues  de  cuatro 
dias  a  32®. 

La  inoculaci6n  al  cobaya. — Con  visceras  de  una  rata  muerta  no  debe 
hacerse  nunca  la  inoculacion  por  via  intraperitoneal,  por  las  mismas  ra- 
zones  didias.  Se  hara  por  via  hipodermica,  y  si  esta  en  putrefacdon, 
por  via  cutanea. 

Reacci6n  de  Ascoli  (precipitinas). — Si  el  animal  a  estudiar  esta  ya 
en  plena  putrefaccion,  puede  practicarse  la  reaccion  de  Ascoli. 

La  tecnica  aconsejable  es  la  siguiente : 

1.  Tr^turar  visceras  en  putrefaccion. 

2.  Anadir  de  dnco  a  10  partes  de  solucion  salina. 

3.  Hervir  varios  minutos. 

4.  Filtrar  repetidas  veces  (en  f  rio)  hasta  obtener  liquido  claro. 

5.  Anadir  este  filtrado  gota  a  gota  a  un  tubo  que  contiene  suero  anti- 
pestoso  (el  liquido  que  se  afiade  debera  resbalar  por  las  paredes  dd  tubo 
y  asi  los  dos  liquidos,  suero  y  filtrado,  se  superponen).  La  reacdon  po- 
sitiva  da  un  anillo  de  predpitado. 

Deben  afiadirse  cuatro  tubos  de  control : 

1.  Suero  anti  +  solucion  salina  =  Negativa. 

2.  Suero  anti  +  extracto  de  cultivo  de  badlo  pestoso  =  Positiva. 

3.  Suero  normal  +  extracto  de  organo  sospechoso  =  Negativa. 

4.  Extracto  de  organo  sospechoso  solamente  =  Negativa. 

Leiionei  vifceralei  Ae  lai  ratas  parecidai  a  la  peste 

Tularemia. 

Tripanosomiasis. 

Hepaticola  Hepatica. 

Quistes  hepaticos  producidos  por  la  "Taenia  crassicolis". 

Seudotuberculosis. 

Tularemia. 

Enfermedad  infecciosa  de  conejos  y  ardillas,  f recticnte  en  Tulare  (Ca- 
lifornia). Parecida  a  la  peste. 
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En  el  animal. — Sq>ticemia  aguda  mortal  asociada  con  hipertrofia  de  los 
gangh'os  y  del  bazo,  con  prescncia  de  nodulos  blanquecinos  necrotkos  en 
bazo  e  higado.  En  el  bazo  son  muy  abundantes.  pareciendose  a  la  tuber- 
culosis generalizada. 

Gennen  gramnegativo,  inmovil,  cocobacilo  niuy  pequeno,  de  0.7  a  0,8 
micras.  No  cultiva  en  agar  camun.  En  el  hombre  produce  una  enferme- 
dad  parecida  a  la  peste,  si  bien  mas  larga  y  letalidad  menor. 

Diagn6stico. — Cultivos,  aglutinacion,  inoculacion  al  cobaya. 

Tripanasamiasis. 

£1  Tripanoswna  levisi  puede  dar  en  las  ratas  lesiones  parecidas  a  la 
peste;  el  diagnostico  se  establecera  facilmente  por  el  hallazgo  del  tripa- 
nosoma  en  la  sangre  (gota  gruesa,  sangre  del  corazon). 

Hepaticola  hepdtica. 

Es  im  gusano  nematode  de  la  f amilia  de  los  trichuridos,  cuya  hembra 
pone  los  huevos  en  el  hfgado  de  las  ratas  y  les  produce  unas  lesiones 
de  tipo  cirrotico  en  el  higado,  que  pueden  inducir  a  error.  El  diagnostico 
con  la  peste  lo  establecerin  : 

Frotis  negativos,  cultivos  negativos,  inoculaciones  negativas,  cortes  his- 
tologicos  demostrando  la  presencia  en  numero  considerable  de  los  huevos 
del  parasito. 

Despues  de  haberlas  visto  unas  cuantas  veces,  estas  lesiones  se  diag- 
nostican  perfectamente  a  simple  vista. 

Quisle  hepdtica  producido  por  la  *'T(Pnia  crassicolis". 

La  larva  de  este  parasito  empieza  a  desarrollarse  en  el  higado  de  la 
rata  y  da  lugar  a  un  quisle  bkmquecino  conteniendo  el  parasito  y  que 
sobresale  de  la  convexidad  del  higado  de  la  rata. 

Seudotuberculosis  de  los  roedores. 

Es  esta  enfermedad  la  que  sin  duda  alguna  se  parece  mas  a  la  peste, 
tanto  por  sus  lesiones  como  por  las  caracteristicas  de  su  germen  causal, 
"Bacilo  pseudotuberculosis  rodentium",  llamado  tambien  Bacilus  pseudo- 
pestis  por  su  semejanza  con  el  pestoso. 

Es  frecuente  la  infeccion  natural  de  los  roedores  por  este  germen,  y 
en  las  crias  de  cobayas  se  observan  a  menudo  epizootias  graves,  que  en 
alguna  ocasion  han  podido  hacer  nacer  la  sospecha  de  la  infeccion  pestosa. 

En  los  examenes  sistematicos  de  las  ratas  con  vista  a  despistar  una 
posible  epizootia  pestosa  debe,  pues,  tenerse  en  cuenta  siempre  aquella 
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infeccion.  £s  de  importancia  ademas  el  hecho  de  que  el  cobaya  que  pro- 
ceda  de  un  foco  infectado  de  seudotubcrculosis  puede  morir  por  csta 
infeccion  despues  de  ser  inoculado  con  otro  material  patogeno  y  falsear 
asi  la  interpretacion  de  momento. 

Las  lesiones  producidas  por  el  Pseudotuberculosis  rodentium  en  el  ca- 
via  y  en  las  ratas  son  nodulos  o  tuberculos  redondeados  blancogrisaceos, 
de  2  a  3  mm.  de  diametro,  de  un  contenido  caseoso  o  cremoso,  y  prind- 
palmente  esparcidos  por  el  higado,  bazo  y  pulmones.  Dichos  tuberculos 
son  bien  definidos,  o  sea  que  el  transito  entre  el  nodulo  y  el  tejido  sano 
es  franco ;  ademas,  generalmente  sobresalen  de  la  superficie ;  en  la  peste, 
en  cambio,  el  tuberculo  tiene  una  zona  inflamatoria  congestiva  alrede- 
dor  (caracteristica  de  gran  valor  diferencial),  y  adem4s  suele  ser  mas 
pequeno  y  no  tan  sobresaliente. 

En  el  contenido  caseoso  de  los  nodulos  seudotuberctdosos  se  encuen- 
tran  un  gran  numero  de  cocobacilos  gramnegativos  con  coloradon  bi- 
polar. 

La  infeccion  experimental  en  el  conejo,  cobaya  o  raton  produce  la 
muerte  en  un  periodo  de  una  a  tres  semanas,  con  f  ormadon  caseosa  en 
d  punto  de  la  inoculacion  subcutanea  y  adenitis  de  los  ganglios  regiona- 
les,  adem&s  de  las  lesiones  dichas  en  higado,  bazo  y  pulmones. 

Los  badlos  se  encuentran  en  cantidad  tanto  en  la  lesion  local  como  en 
los  ganglios. 

La  infeccion  natural  se  produce  por  via  digestiva ;  de  aqui  que  se  obser- 
ven  tambien  a  la  autopsia  adenitis  en  los  ganglios  mesentericos. 

El  bacilo  Pseudotuberculosis  rodentium  pertenece  al  grupo  de  las  pas- 
teurellas,  como  el  bacilo  pestoso,  y  entre  los  dos  el  parentesco  y  la  scm- 
blanza  son  tan  grandes,  que,  como  dice  Topley,  la  identificadon  para  una 
raza  dada  no  es  siempre  cosa  facil.  No  describiremos  detalladamente  las 
caracteristicas  de  cada  uno  de  estos  germenes,  pero  si  haremos  resaltar 
aquellas  que  mejor  pueden  servir  para  su  distincion.  Estas  pueden  resu- 
mirse  en: 

a)  Diferencias  en  la  movilidad, — El  Pseudopestis  es  movU  en  los 
cultivos  en  caldo  crecidos  a  20^-22^  durante  diedocho  horas,  mientras  que 
el  bacilo  pestoso  es  absolutamente  inmovil  (caracter  d  mas  util  para  la 
distincion,  segiin  Topley). 

fe)  Diferencias  culturales. — ^Relativas,  sobre  todo,  al  credmiento  en  la 
patata  (el  pestoso  no  crece,  y  el  Pseudopestis  generalmente  si)  y  al  coni- 
portamiento  con  el  medio  de  Petruski,  en  el  cual  el  B.  pestis  vira  al  rojo, 
mientras  el  Pseudopestis,  por  el  contrario,  alcaliniza,  dandole,  por  lo  tan- 
to,  coloracion  azul. 

cj  Poder  patogeno  para  los  cmimales  de  laboratorio,  y  en  especial  para 
la  rata  blanca,  a  la  que  el  bacilo  Pestis  produce  la  infeccion  pestosa  tipica, 
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y,  en  cambio,  el  Pseudopestis  no,  siendo  ademas  la  rata  blanca  relativa- 
mente  resistente  a  la  seudotuberculosis. 

d)  Pruebas  de  agkuinacidn  y  de  precipitacion  con  las  suferas  respec- 
twos. 

Existen  ademas  otras  seudotuberculosis  que  no  presentan  ya,  ni  por 
el  tipo  de  la  lesion  ni  por  los  caracteres  del  agente  etiologico,  un  pa- 
reddo  tan  grande  con  las  lesiones  pestosas,  tales,  por  ejemplo,  como  la 
seudotuberculosis  del  raton,  producida  por  un  germen  difteroide  gram- 
positivo,  que  lleva  el  nombre  de  Corynebacterium  Kutscheri,  y  que  nos- 
otros  hemos  tenido  ocasion  de  aislar  dos  veces  en  pequenos  uodulitos 
pulmonares  de  dos  ratas  pertenecientes  a  Epimys  Norvegicus. 


Estudio  sobre  los  cmHgenos  del  bacito  pestoso  y  relaciones  antigemcas  con 
el  B.  psetulotuberculosis  rodentium. 

Deberemos  resumir  aqui,  por  considerarlos  de  alta  importanda,  los 
trabajos  del  profesor  Schiitze,  del  Lister  Institut  de  Londres,  que  he- 
mos tenido  ocasion  de  observar  a  nuestro  paso  por  aquel  centro  en  mayo 
^  ^933>  expresando  desde  aqui  nuestro  agradecimiento  a  dicho  profe- 
sor y  a  la  Direcdon  de  aqud  Instituto. 

Las  experiencias  de  Schiitze  se  basan  en  el  hecho  observado  por  Row- 
land en  el  aiio  1914  de  que  el  badlo  pestoso,  credendo  a  37^,  desarrolla 
una  envoltura  gelatinosa  demostrable  facilmente  por  medio  de  prepa- 
raciones  con  tinta  china.  Mezclando  una  pequena  asa  de  cultivo  en  agar 
0  dd  centrif  ugado  de  un  cultivo  en  caldo,  con  igual  cantidad  de  tinta 
china  y  haciendo  una  fina  extension  sobre  porta,  se  observa  que  el  ger- 
men pestoso  crecido  a  37^  esta  rodeado  de  una  zona  clara  de  considerable 
extension  (envoltura  gelatinosa),  pero  no  asi  el  germen  creddo  a  20®, 
que  se  muestra  desprovisto  de  dla. 

Rn  las  razas  virulentas  de  pase  se  puede  observar  un  debil  desarrollo 
de  esta  envoltura  ya  a  los  26®,  cosa  que  no  sucede  con  las  razas  viejas  de 
laboratorio  no  virulentas,  que  necesitan  la  temperatura  alta  de  37^.  De 
todos  modos,  a  37®  el  hecho  se  observa  en  todas  las  razas,  sea  cual  fuere 
su  grado  de  virulencia. 

Un  hecho  interesante  es  el  de  que  la  f  ormacion  de  esta  envoltura  ge- 
latinosa no  se  observa  en  el  bacUo  setuiotuberctUoso  Rodentmm,  de  tal 
manera,  que,  segiin  Rowland,  esta  caracteristica  serviria  para  la  diferen- 
dadon  de  estos  dos  germenes. 

Rowland  no  pudo  colorear  dicha  envoltura,  y  dice  que  no  puede  asimi- 
larse  a  una  capsula  porque  no  se  observa  una  limitacion  definida.  Poste- 
riormente,  los  estudios  de  Schiitze,  espedalmente,  han  demostrado  que 
dicha  envoltura  gelatinosa  contiene  un  antigeno  completamente  definido 
y  dif  erente  del  antigeno  contenido  en  el  cuerpo  del  bacilo. 
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Calentando  a  60^  una  suspension  en  solucion  salina  de  un  cultivo  cre- 
cido  a  37°  de  B,  pestis  se  obtiene  una  completa  disolucion  de  dicha  en- 
voltura,  y  la  parte  que  sobrenada  de  esta  suspension  centrif  ugada  contie- 
ne  una  gran  porcion  de  la  substancia  de  esta  envoltura  y  una  pequena 
cantidad  de  la  substancia  somatica. 

La  misma  operacion  (suspension  en  QNa,  calentamiento  a  60^  y  cen- 
trifugado)  practicada  con  un  cultivo  crecido  a  26®  da  por  resultado  que 
la  parte  superior  contiene  una  gran  proporcion  de  substancia  somatica 
y  muy  pequena  de  la  substancia  envolvente. 

Calentando  durante  un  cuarto  de  hora  a  temperatura  de  ebullicion  el 
antigeno  de  la  envoltura,  se  hapteniza,  o  sea  que  es  aiin  capaz  de  dar  la 
reaccion  de  precipitacion  especifica  con  su  suero  correspondiente,  pero 
es  ya  completamente  inerte  como  inmunogeno  en  el  cuerpo  del  animal,  0 
sea  que  no  puede  ya  producir  anticuerpos. 

Calentando  durante  una  hora  se  destruye  tambien  su  poder  dc  reac- 
cionar  in  vitro  especificamente,  mientras  que  el  antigeno  somatico  resis- 
te  este  calentamiento,  siendo  aun  capaz  de  reaccionar  con  su  correspon- 
diente  antisuero. 

Asi,  pues,  el  antigeno  somatico  es  termaestable,  y  el  antigeno  de  la  en- 
voltura es  ternkoldbU. 

En  otras  palabras,  este  antigeno  de  la  envoltura,  calentado  a  lOO*',  es 
rapidamente  convertido  en  un  hapteno;  pero  si  el  calentamiento  a  loo*^ 
persiste  durante  una  hora,  destruye  tambien  la  propiedad  de  reaccion 
in  vitro. 

Con  la  ayuda  de  este  conocimiento  fue  posible  preparar  sueros  con- 
teniendo,  por  una  parte,  principalmente  anticuerpos  de  envoltura  y,  por 
otra  parte,  sueros  con  anticuerpos  somaticos  linicamente. 

Asi,  pues,  de  este  trabajo  se  desprende  que : 

i.°  El  B.  pestis  posee  dos  antigenos,  uno  contenido  en  la  envoltura 
gelatinosa  y  el  otro  en  la  porcion  somatica  de  la  bacteria. 

2.^  El  desarrollo  del  antigeno  de  la  envoltura  es  favorecido  por  el 
crecimiento  a  temperatura  de  37*^. 

3.®  El  antigeno  de  envoltura  es  termolabil,  siendo  haptenizado  por  ca- 
lentamiento a  100^  durante  un  cuarto  de  hora  y  destruido  despues  de  una 
hora  a  esta  temperatura. 

4.®  El  antigeno  somatico  es  mas  termoestable.  siendo  capaz  de  provo- 
car  aiin  anticuerpos  despues  de  un  calentamiento  de  una  hora  a  loo^  y 
pudiendo  actuar  in  vitro  aun  despues  de  tres  horas  a  100®. 
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Antigmas  del  Bacilo  seudotuberculosis  Radentium  y  parentesco  antiginico 
con  el  bacilo  pestoso. 

a)  EI  bacilo  seudotuberctdoso  Rodentium  esta  dotado  de  moviiidad 
(propiedad  dcmostrada  de  nuevo  por  Arkwright  en  1927)  y  posee  dos 
andgenos :  flagelar  y  soxnatico. 

Schutze  ha  estudiado  18  razas  aisladas  de  aves  y  de  mamiferos  y  una 
del  hombre,  demostrando  en  ellas  tres  grupos  dif  erenciables  por  su  anti- 
^0  somatko,  mientras  que  todos  poseen  identko  antigeno  flagelar.  Las 
aisladas  de  aves  y  mamiferos  constituian  los  grupos  I  y  II,  y  la  raza  aislada 
del  hombre  diferia  de  las  anteriores,  constituyendo  el  grupo  III  junto 
con  otra  raza  inmovil  aislada  por  Krishnamurti  en  India  como  el  agente 
causal  de  una  linf  angitis  bovina,  y  estudiada  por  Schutze.  Posteriormente 
ha  sido  aislado  de  un  ''titi"  por  Miss  Rhodes  en  el  Lister  Institut  otro 
gennen,  que  ha  constituido  el  grupo  IV,  puesto  que  diferia  de  los  otros 
tres  grupos  del  mismo  modo  que  estos  entre  si,  o  sea  por  su  antigeno  so- 
matico,  siendo  identico  a  los  demis  grupos  su  antigeno  flagelar. 

b)  Las  pruebas  de  aglutinacion  y  de  absorcion  establecen  la  identidad 
del  antigeno  flagelar  en  todas  las  espedes  y  la  diversidad  del  "smooth", 
antigeno  somatico  en  cada  tipo  serologico.  Siendo  estos  dos  antigenos  los 
unices  puestos  en  evidencia  en  una  prueba  de  aglutinaci6n  cuando  los 
cultivos  empleados  pertenecen  a  la  variedad  lisa. 

Ahora  bien,  en  las  pruebas  de  predpitinas,  tres  antigenos  entran  en 
juego  de  una  manera  evidente.  Este  tercer  antigeno  representa  induda- 
blemente  el  armazon  o  esqueleto  fimdamental  o  basico,  "rugoso",  del  ba- 
cilo, el  cual,  segiin  la  teoria  de  Bruce  White,  entra  en  accion  en  una  prue- 
ba de  aglutinacion  solamente  cuando  el  germen  pierde  su  parte  somiti- 
ca  lisa  ("smooth"),  transformandose  en  rugoso  ("rough");  pero  cuando 
d  germen  esti  en  el  estado  "smooth"  (liso),  esta  enteramente  cubierto 
por  el  antigeno  espedfico  y  exduido  asi  de  la  participadon  en  la  aglu- 
tinacion el  antigeno  "rough"  contenido  en  el  armazon  o  parte  mas  cen- 
tral del  germen. 

En  la  prueba  de  predpitacion,  las  condiciones  son  diferentes,  y  los  tres 
antigenos  estan  en  soludon  prestos  a  reaccionar  con  sus  respectivos  anti- 
cuerpos. 

Las  experiencias  de  Schutze  sobre  este  particular  (cuyos  detalles  y 
tecnicas  omitimos)  le  conducen  a  las  conclusiones  siguientes : 

1.  S.  pestis  posee  dos  antigenos :  uno  que  corresponde  a  la  substancia 
envolvente  y  otro  a  la  substancia  somatica. 

2.  B.  pseusotubercidosis  rodentium  posee  tres  antigenos :  a)  antigeno 
flagelar,  que  es  comun  a  los  cuatro  tipos  de  las  especies ;  b)  un  antigeno 
somatico,  que  es  especifico  y  puede  ser  considerado  como  el  "smooth" 
^tigeno  somatico,  y  c)  un  antigeno  somatico  que,  como  el  flagelar,  es  co- 
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miin  a  lodos  los  tipos  de  B,  pseudotuberculosis  rodentium  y  que  es  consi- 
derado  como  el  "rough"  antigeno  somatico  (fig.  5). 

El  antigeno  comun  al  B.  pestis  y  al  B.  pseudotuberculosis  rodentium  es 
este  "rough"  antigeno  somAtico,  y  es  en  virtud  de  esto  por  lo  que  existe 

un  parentesco  serologico  autre  los  dos  germenes* 

4,  El  B.  pestis  debe  ser  considerado  como  existiendo  normalmente  solo 
en  el  estado  rugoso^  no  existiendo  antigeno  ''smooth". 

Volar  profildctico  del  antigeno  somatic o  y  del  antigeno  de  la  em/altura 

del  baciio  pestoso. 

Schiitze  Uevo  a  cabo  este  c studio  preparando  vacunas  incubadas  unas 
a  26*^  y  otras  a  37^.  Diversos  lotes  de  ratas  f  ueron  inmunizadas  con  estas 
vacunas,  y  luego  sometidas  a  inoculaciones  de  cultivos  virulentos  o  emal- 
siones  de  bazo  pestoso,  en  cantidad  determinada.  Los  resultados  demos- 
traron  que  el  crecimiento  a  37^  produce  una  vacuna  de  un  mayor  poder 
profilactico  que  el  crecimiento  a  26^.  Asi,  por  ejemplo,  en  una  de  las  ex- 
periencias,  de  192  ratas  inmunizadas  con  la  vacuna  crecida  a  37**  sobre- 
vivieron  a  la  inoculadon  de  pnieba  el  72  por  100,  mientras  que  de  143  ra- 
tas inmunizadas  con  la  vacuna  crecida  a  26*^  sobrevivieron  el  32  por  roo» 
y  65  ratas  control  murieron  todas  a  los  cuatro  dias  de  dicha  inoculacion 
de  prueba, 

Otra  serie  de  experiencias,  en  las  que  fueron  empleados  diversos  lotes 
de  21  ratas  cada  uno,  inmunizadas  con  los  dos  tipos  de  vacuna  obtenida  en 
diferentes  medios  de  liquido,  dieron  tambien  los  resultados  siguientes: 

De  21  ratas  inmunizadas  con  una  vacuna  obtenida  por  un  cultivo  de  37^ 
y  sometidas  luego  a  la  inoculacion  de  prueba  sobrevivieron  el  y2  por  100. 

Un  numero  igual  de  ratas  inmunizadas  con  la  misma  vacuna,  pero  so- 
metida  durante  una  bora  a  la  tcmperatura  de  100**,  murieron  todas  a  los 
cinco  dias  de  la  inoculacion  de  prueba. 

Otro  lote  de  21  ratas  sometidas  directamente  a  la  inoculacion  de  prue- 
ba murieron  todas  a  los  cuatro  dias.  Asi,  pues,  la  vacuna  es  inutilizada 
como  tal  cuando  esta  sometida  a  este  calentamiento,  puesto  que  las  ratas 
inoculadas  con  ella  no  oirecen  mas  resistencia  que  ias  ratas  control. 

Como  que,  segun  hemos  visto,  esta  temperatura  de  100^  hapteniza  d 
antigeno  de  envolttira,  pero  no  el  somatico,  debe,  pues,  sacarse  la  con- 
clusion de  que  esta  substancia  envoi vente  precisamente  es  la  parte  cons- 
tituyente  de  mayor  importancia  de  la  vacuna. 

Las  conclusiones  de  estos  trabajos  del  prof esor  Schiitze  sobre  el  poder 
profilactico  de  los  antigenos  del  baciio  f^estis  pueden  resumirse  en  los  si* 
guientes : 

iP  Tanto  las  vacunas  obtenidas  con  cultivos  en  agar  como  las  obte- 
nidas  en  caldo,  aumentan  su  poder  profilactico  en  un  50  por  loo  por  el 
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hecho  del  credmiento  a  37^  en  lugar  de  a  26^.  La  naturaleza  del  caldo 
empleado  constituyendo  variadones  en  la  composicion  del  medio  de  cul- 
tivo  no  af  ecta  para  nada  el  resultado. 

2,**  Como  es  precisamente  este  credmiento  a  37^  el  que  favorece  el 
desarrollo  de  la  substanda  envolvente,  se  deduce  que  es  el  antigeno  de  la 
envoltura  el  que  es  practicamente  importante. 

3.^  Calentando  el  cultivo  vacuna  a  100^  durante  quince  minutos,  la 
vacuna  pierde  todo  su  valor.  Como  que  esta  temperatura  hapteniza  la 
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substanda  envolvente,  mientras  que  no  altera  la  substancia  somatica,  que 
se  comporta  como  antigeno  capaz  de  f  ormar  anticuerpo  despues  de  un 
calentamiento  a  100®  durante  una  hora,  se  deduce  nuevamente  que  es  el 
antigeno  de  la  envoltura  el  practicamente  importante. 

4.^  Calentada  a  60®  durante  una  hora  en  presencia  de  0,5  por  100  de 
fend,  la  vacuna  disminuye  su  poder  profilactico ;  pero  calentando  unica- 
mente  a  56®  y  durante  media  hora,  antes  de  afiadir  el  f  enol,  no  disminuye 
el  poder  de  la  vacuna. 

5.^  Las  vacunas  de  caldo  incubadas  a  37^,  aunque  mas  potentes,  son 
menos  toxicas  que  las  crecidas  a  26^. 

Despues  de  resumir  estos  trabajos  de  Schiitze,  creemos  pertinente  hacer 
la  siguiente  observad6n. 

Si  el  antigeno  de  valor  profilactico  en  el  B.  pestis  es  el  antigeno  de 
la  envoltura,  y,  por  otra  parte,  el  antigeno  comun  con  el  B.  pseudotuber- 
cuhsis  rodentium  no  es  precisamente  este,  sino  que  es  el  "rough"  anti- 
geno, no  creemos  que  tengan  demasiado  f  undamento  los  ensayos  hechos 
por  ciertos  autores  sobre  la  vacunacion  contra  la  peste  por  medio  del  pseu- 
dotuberculosis rodentium. 
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CAPITULO    VII 

RESULl  ADOS  DE  AUTOPSIA  EN  LAS  RATAS 
DE  BARCELjONA 


Conjuntamente  con  el  estudio  sobre  la  entomologia  de  la  peste  bajo 
sus  dos  aspectos  de  estudio  sistematico  y  experimental,  que  Uevamos 
dcscrito,  era  necesario,  como  complemento  del  estudio  epidemiologico  del 
brotede  peste  de  193 1  que  describiremos  luego,  hacer  una  investigacion  re- 
latm  a  la  epizootia  en  las  ratas.  Para  esto  hemos  practicado  la  autopsia  de 
un  ntimero  de  4.268  ratas  capturadas  en  las  condiciones  que  describimos 
en  otro  lugar ;  cada  ratera  lleva  una  nota  con  las  senas  del  sitio  de  captu- 
ra,  de  manera  tal,  que  cada  rata  examinada  queda  anotada  en  nuestra  hoja 
de  trabajo  con  el  sitio  exacto  de  su  procedencia. 

Las  observaciones  que  vamos  a  resumir,  relativas  a  esta  parte  de  nues- 
tro  trabajo,  se  ref eriran  a : 

a)  Peste. 

b)  Lesiones  de  Hepatkoln  hepdtica, 

c)  Quiste  hepatico  de  la  Taenia  crassicolis. 

d)  Lesiones  producidas  por  el  Bacilo  pseudotuberculosis  Kutscheri, 

e)  Espiroquetosis  icterohemorragica. 

a)  Infecci6n  pestosa. — ^Los  resultados  ban  sido  negativos  en  cuanto 
a  peste ;  6nicamente  en  el  comienzo  de  este  estudio,  y  durante  la  epide- 
mia  de  193 1,  tuvimos  ocasion  de  observar  una  rata  (procedente  del  To- 
rrent de  la  Guineu,  donde  se  habian  dado  cuatro  casos  de  peste  humana), 
que  presentaba  lesiones  macroscopicas  de  peste  en  sus  visceras,  y  cuyos 
frotis  demostraron  la  presencia  de  numerosos  bacilos  gramnegativos  con 
coloracidn  bipolar,  de  morfologia  identica  a  la  del  B.  pestis;  sin  embar- 
go, como  la  inoculacion  del  bazo  al  cobaya  dio  resultado  neg^tivo,  no  po- 
demos  afirmar  que  se  tratara  de  peste,  pero  tampoco  podemos  deducif  la 
conclusion  negativa,  tratandose  de  una  rata  muerta,  y  por  las  razones 
que  indicaremos  luego,  relativas  a  la  escasa  vitalidad  del  bacilo  pestoso 
en  las  ratas  en  putref  accion  cuando  la  temperatura  ambiente  es  alta,  como 
lo  era  (agosto  de  1931). 
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En  las  demas  ratas  observadas  no  hemos  encontrado  bacilo  pestoso. 
Debemos  indicar,  sin  embargo,  despues  de  lo  dicho  referente  a  las  cau- 
sas  de  error  y  la  presencia  de  infecciones  sin  lesione^  ntacroscdpicas,  que 
el  procedimiento  que  nosotros  hemos  seguido,  al  igual  que  el  que  se  sigfue 
en  todas  las  encuestas  de  este  orden,  incluso  en  aquellas  que,  por  sus  es- 
tudios  y  descubrimientos  nos  dieron  casi  todos  los  conodmientos  que  ac- 
tualmente  poseemos  sobre  esta  inf eccion,  adolece  de  un  defecto  capital,  y 
es  el  que,  como  solamente  se  practican  siembras  e  inoculaciones  de  aque- 
llas ratas  que  ya  son  sospechosas  por  sus  caracteres  macroscopicos,  pueden 
pasar  por  alto  los  casos  que  ofrezcan  estas  lesiones  discretas  o  que  no 
las  presenten  en  absoluto,  no  obstante  ser  pestosas. 

Y  tanto  es  asi,  que  nuestro  primer  intento  al  presentar  el  programa  de 
nuestra  encuesta  a  la  Comision  Permanente  de  Investigaciones  Sanitarias 
era  el  de  practicar  esta  investigacion  sin  f  rotis  ni  siembras,  sino  por  inocu- 
lacion  directa  y  sistematica  al  coba3ra  del  producto  del  triturado  del  higado 
o  bazo  de  lotes  de  cinco  o  de  diez  ratas.  Pero  al  intentar  ponerlo  en  prac- 
tica  y  ver  que  la  autopsia  de  25  6  30  ratas  diarias  implicaba  el  inocular 
tres  o  seis  cobayas  cada  dia  y  tener  al  cabo  de  pocos  dias  50  6  60  cobayas 
sospechosos  de  peste,  nos  hizo  desistir  de  este  empeno.  No  hace  mucho 
tiempo  que  uno  de  los  miembros  de  la  Comision  inglesa  (el  prof  esor  Petri) 
decia  a  uno  de  nosotros  que  tal  procedimiento  riguroso  no  era  necesario, 
y  nos  contaba  que  durante  su  permanencia  en  la  India  las  ratas  pestosas 
eran  reconocidas  como  tales  por  el  simple  examen  macroscopico,  sin  ne- 
cesidad  de  ulteriores  examenes,  cuando  ya  se  tenia  mucha  practica  en  ello, 
en  prueba  de  lo  cual,  esta  investigacion  la  practicaban  en  la  India  duran- 
te aquella  campana  los  soldados  indigenas  aleccionados  para  esto. 

Nosotros,  respetando  esta  opinion,  por  proceder  de  una  de  las  mas  al- 
tas  y  justamente  reconocidas  autoridades  en  la  materia,  insistimos  en 
nuestra  afirmacion  anterior,  confesando  que  a  nuestra  estadistica  de 
4.268  ratas  examinadas  por  el  procedimiento  generalmente  empleado  pre- 
feririamos  la  de  300  unicamente,  por  ejemplo,  pero  estudiadas  por  la 
inoculacion  directa  de  sus  visceras  sin  examen  bacteriologico  previo.  Oa- 
ro  esta  que  el  procedimiento  de  examen  macroscopico  puede  bastar  en 
aquellas  zonas  pestosas  donde  quizas  la  epizootia  pueda  alcanzar  grandes 
proporciones,  ero  no  asi  donde  se  desarroUe  una  epizootia  discreta, 

b)  Hepaticola  hepatica. — ^En  las  paginas  anteriores  hacemos  refe- 
renda al  Hepaticola  hepatica,  nematode  de  la  f  amilia  de  los  TricuridoSi 
que  pone  sus  huevos  en  pleno  tejido  hepatico,  produdendo  unas  lesiones 
cirroticas  que  pueden  inducir  a  error  con  la  peste,  si  bien,  vistas  ya  unas 
veces,  se  distinguen  perfectamente.  Como  anteriormente  decimos,  todos 
Ics  examenes  que  se  practiquen  tomando  estas  lesiones  por  bacterianas  y 
con  miras  a  la  busqueda  del  germen  causal  seran  negativas  (f  rotis,  culti- 
vos  e  inoculaciones),  y  unicamente  los  cortes  histol6gicos  daran  el  diag- 
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I.     Lcaiones  j^v-cncs  tic  Hfpaticola  Ucpdtica  eo  hi'gado  dc  rata. 

2  J  3.     Lesion  es  cronicas  di.1  mismo  parAsilo  vistns  con  peque- 

flo  y  con  gran  aunu-nto,  rtspcctivanitnte. 
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odsdco  por  observaci6n  en  ellos  de  los  huevos  del  parasito  y  las  lesiones 
produddas,  que  pueden  verse  claramente  en  las  microfotograf ias  adjun- 
tas.  Estas  observadones  pudimos  hacerlas  facilmente  (el  Dr.  Balen  y  Car- 
tana)  durante  la  primera  parte  de  este  trabajo  (julio  de  1931),  que  pre- 
cedio  al  que  exponemos  ahora  por  el  hedio  de  que  el  primer  lote  de  ratas 
estudbdo  pertenecia  a  tin  foco  estrictamente  limitado  (cuartel  viejo  y 
deshabitado  de  la  Barceloneta),  donde  casi  todas  las  ratas  (el  88  por  100) 
estaban  parasitadas  por  este  nematode. 

Los  huevos  de  este  tridiurido  son  muy  pareddos  a  los  del  tricoc6f  alo, 
si  bien  son  mas  alargados.  La  inf  eccion  tiene  lugar  por  via  digestiva ;  los 
huevos  ingeridos  liberan  las  larvas  al  Uegar  al  intestino,  las  cuales  llegan 
al  higado,  donde  terminan  todo  su  desarroUo  completo,  veriiicando  las 
hembras  la  puesta  de  los  huevos  en  el  mismo  tejido  hepitico.  Dada  la  im- 
posibilidad  de  la  salida  de  los  huevos  al  exterior  para  perpetuar  la  es- 
pede,  es  probable  que  esta  tendra  lugar  gradas  al  canibalismo  de  las  ra- 
tas, que  se  inf  ectar&n  devorando  a  sus  congeneres  parasitados. 

C)     QUISTE  PRODUCIDO   POR    LA    LARVA   DE    LA    "TAENIA   CRASSICOLIS" 

(Cxsticercus  fctsctolaris). — ^Durante  el  mismo  periodo  a  que  acabamos 
de  referirnos  (julio  de  1931)  vimos  con  el  Dr.  Balen  frecuentemcn- 
te  en  el  higado  de  las  ratas  esta  formacion  quisiica  produdda  por  el 
cisticerco  de  un  cestode,  observaci6n  que  hemos  tenido  ocasion  de  hacer 
frecuentemente  despues  durante  el  curso  de  nuestro  trabajo  desde  no- 
viembre  de  1931. 

Se  trata  de  una  tenia  cuyo  cisticerco  Uegado  al  higado  comienza  su 
desarrollo  dentro  de  una  cavidad  formada  a  expensas  del  tejido  donde 
se  aloja,  y  sin  esperar  a  Uegar  al  intestino  de  un  segundo  huesped  em- 
pieza  su  desarrollo  dando  anillos  numerosos  que,  si  bien  no  llegan  a  ma- 
turacion  (indif  erendados),  le  dan  el  aspecto  de  un  gusano  adulto ;  la  lon- 
gitud  de  esta  larva  es  muy  variable  de  unos  ejemplares  a  otros,  segun 
hemos  tenido  ocasion  de  observar,  y  depende  del  momento  en  que  se  en- 
cuentre  de  su  crecimiento,  y  por  lo  tanto,  el  numero  de  sus  anillos,  que 
puede  ser  de  muy  pocos :  10,  20  a  50,  y  muchos  mas ;  en  la  mayor  parte 
se  observa  la  formacion  esferica  o  bolsa  (cisticerco),  de  donde  parten  to- 
dos  los  anillos. 

El  adulto  es  parasito  del  intestino  delgado  del  gato,  mide  de  20  a  30 
centimetros  y  tiene  un  rostro  armado.  Este  cisticerco  produce  a  veces  un 
sarcoma  en  el  higado  de  las  ratas  parasitadas,  si  bien,  como  se  desprende 
de  los  recientes  estudios  de  Larrousse  (1932),  la  ingestion  de  huevos  de 
Taenia  crassicollis  va  siempre  seguida  de  cisticercos  en  el  higado,  pero 
no  siempre  de  produccion  de  sarcomas. 

El  mismo  autor  dtado  y  Borrel,  en  estudios  anteriores  (i93o)»  conclu- 
yen  que  este  cisticerco  puede  servir  de  vector  para  el  bacilo  de  la  lepra 
murina. 
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d)  Lesiones  seudotuberculosas  producidas  por  el  "Corynebac- 
TERiUM  KUTSCHERi". — Nos  refcrimos  a  los  nodulos,  que  hemos  temdo 
ocasion  de  observar  dos  veces  en  el  tejido  pulmonar  de  las  ratas,  produ- 
cidos  por  este  germen  dif  teroide,  grampositivo,  Uamado  Corynebachterium 
kutscheri,  que  mencionamos  ya  en  paginas  anteriores.  Esta  inf eccion  y  el 
germen  que  le  produce  nada  tiene  que  ver  con  la  seudotuberculosis  ro- 
dentvmn  o  pseudopestis,  que  hemos  estudiado  antes. 

e)  EsPiROQUETOSis  ICTEROHEMORRAGICA. — Esta  investigacion  la  he- 
mos Uevado  a  cabo  inoculando  a  cobayas  con  la  emulsion  obtenida  del  pro- 
ducto  de  trituracion  esteril  de  los  rinones  y  capsulas  suprarrenales  de  las 
ratas.  Hemos  inoculado  de  dos  a  cuatro  cobayas  por  cada  lote  de  ratas 
de  mimero  indeterminado.  La  via  seguida  ha  sido  la  intraperitoneal,  y  la 
cantidad  de  emulsion  inoculada,  de  2  a  5  cc. 

Los  resultados  han  sido  positivos  desde  el  primer  momento  en  todas 
las  ratas  procedentes  de  Barcelona,  especie  Epimys  Norvegicus,  y  en  las 
dos  terceras  partes  de  las  procedentes  del  Delta  del  Ebro. 

A  partir  de  los  primeros  resultados  positivos,  hemos  entretenido  el  vi- 
rus, haciendo  pases  por  cobayas,  y  cuyos  detalles  resumiremos  brevemente. 

Curso  clinko  de  la  inf  eccion  en  los  cobayas. 

La  inoculacion  intraperitoneal  de  2  a  5  cc.  de  emulsion  obtenida  con 
el  triturado  esteril  de  rinones  y  capsulas  suprarrenales  de  las  ratas  en  es- 
tudio  o  de  cobayas  ya  espiroquetosicos  (higado,  riiion,  capsula,  ganglios, 
etcetera),  nos  ha  producido  el  siguiente  cuadro  de  inf  eccion : 

Periodo  de  incubacion,  de  cinco  a  seis  dias,  durante  el  que  ofrecen  so- 
lamente  ligero  enflaquecimiento  con  temperatura  normal.  A  partir  del 
sexto  o  septimo  dia,  fiebre  de  40  a  41®,  enflaquecimiento,  flacidez  muscu- 
lar, pelo  erizado,  etc.  Del  septimo  al  octavo  dia,  ictericia  (ostensible  en 
hocico,  orejas,  conjuntivas,  patas,  mucosa  genital,  etc.).  Despu6s,  casi  al 
mismo  tiempo  o  al  dia  siguiente,  hipotermia,  que  precede  de  muy  poco  a 
la  muerte.  (Crisis  yicfasta,  de  Sanarelli.) 

Durante  una  serie  de  pases,  la  duracion  ha  sido  casi  siempre  de  unos 
ocho  dias,  manteniendose  asi  desde  el  primero  al  ultimo  pase.  Sin  embar- 
go, en  una  ocasion  nos  parecio  observar  un  aumento  en  la  virulencia, 
puesto  que  los  cobayas  morian  en  un  plazo  que  se  iba  acortando  en  cada 
pase  hasta  Uegar  a  constituir  el  cuadro  tipico  que  hemos  descrito,  en  cua- 
tro dias.  Los  cobayas  ofrecian  al  mismo  tiempo  un  cierto  piqueteado  en 
el  higado.  El  hecho  era  debido  a  la  asociacion  de  una  infeccion  por  coli- 
bacilo.  Los  cobayas  del  paso  siguiente  murieron  ya  antes  de  las  cuarenta 
y  ocho  horas,  con  un  cuadro  de  autopsia  por  entero  a  esta  infecd6n  co- 
libacilar.  A  este  proposito  recordamos  lo  que  dice  Sanarelli  en  sus  cs- 
tudios  sobre  la  patogenia  de  las  leptospirosis,  que  nosotros  hemos  Icldo 
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posterionnente  a  la  cnstatadon  citada  de  que  la  muerte  en  cllas  es  siem- 
pre  debida  a  la  asociacion  dc  ciertos  germenes  de  salida  (colobacilo,  es- 
trq)to,  paratificos,  etc.). 

Despues  de  la  inoculacion,  hemos  tornado  diariamente  la  temperatura 
rectal  de  los  cavias.  A  continuacion  detallamos  las  temperaturas  de  algu- 
nos  de  los  primeros  observados : 


DIAS 


6/ 


Cobaya  A... 

38,5 

39   38,8  39,2  39,5 

40  373 

Cobaya  B... 

39,1 

39,3  39,2  39   39,i 

39,3  40,7 

Cobaya  C... 

38.6 

38,8  39   38,9  39.7 

39,5  40,5 

Mucrtc  al  7.°  dia. 

40.6  37 A    Mucrtc  al  9.**  dia. 

40.7  37^    Muerte  al  9.°  dia. 


Resultados  de  autopsia, 

Intensa  ictericia  observable  en  todos  los  tejidos ;  pero,  sobre  todo,  en  el 
tejido  hipodermico,  intensa  congestion  hemorragica  en  los  cuatro  grupos 
ganglionares  axilares  e  ingiiinales.  Congestion  hemorragica  en  el  intestino 
grueso.  Congestion  hemorragica  en  las  capsulas  suprarrenales.  Conges- 
tion hemorragica  en  los  organos  de  reproduccion  en  las  hembras.  Tipicos 
focos  hemorragicos  en  pulmon  perfectamente  delimitados.  Los  cobayas 
machos,  inoculados  con  ratas  del  Delta,  presentaban  ademas  orquitis. 

Sobrevivencia  de  algunos  cobayas  a  la  infcccion. 

En  las  mismas  condiciones  de  inoculacion,  no  todos  los  cobayas  mueren. 
Algunos  de  ellos  siguen  el  mismo  curso  de  la  infeccion  (incubacion,  en- 
flaquecimiento,  erizamiento  del  pelo,  flaccidez  muscular,  fiebre  e  intensa 
ictericia),  pero  consiguen  salvarse. 

Immmidcd  dc  los  cobayfas  que  hem  sufrido  una  prhthcra  infcccion, 

Los  cobayas  que  han  sobrevivido  a  una  primera  inoculacion  han  resis- 
tido  una  segunda.  Ejemplo  tipico  nuestro,  C.  numero  2-39,  que  habiendo 
sufrido  la  infeccion  del  23  al  30  de  enero  por  inoculacion  de  2  cc.  de 
emulsion,  resiste  el  dia  15  de  marzo  una  inoculacion  de  10  cc,  mientras 
que  mueren  con  el  cuadro  tipico  y  el  periodo  corriente  dos  cobayas  tes- 
tigos. 

Pnueba  de  h  eliminacidn  del  virus  por  la  crina  de  los  cobayc^  infectadas. 

Con  el  fin  de  ver  hasta  cuando  eliminaban  espiroquetes  por  la  orina  los 
cobayas  curados  y,  por  lo  tanto,  hasta  que  punto  podian  constituir  un  re- 


servoriD  de  vinis,  itioculamos  la  orina  extraida  por  sondaje  a  cobayas 
nuevos.  Los  resultados  no  ban  sido  demostrativos,  si  bien  algunos  dc  es- 
tos  cavias  morian  en  plazo  largo,  con  gran  congestion  de  las  suprarrenales 
y  f  ocos  hemorragicos  pulmonares. 

Ensayos  de  transmisidn  coft  dcaros. 

Esta  prueba  la  henios  realizado  con  ratas  blancas,  inoculadas  por  via 
iiilraperitoneal  con  emulsion  de  virus  espiroquetosico  controlado.  Los 
resultados  ban  sido  negativos.  De  todos  modos,  esta  prueba  nos  ha  sido 
litil  para  deniostrar  la  resistencia  de  la  rata  bUmca  a  esta  infeccidn.  Ha 
resistido  per  feet  amen  te  la  inoculacion,  pero  ha  conservado  el  virus  du- 
rante todo  el  timn-po,  puesto  que  dos  meses  despues  de  aquella  hemos 
inoculado  con  el  iriturado  de  sus  visceras  a  cobayas  nuevos,  que  ban  muer- 
to  con  el  cuadro  tipico  de  espiroquetosis. 

Cultivos, 

Utilizando  el  medio  de  Pettit,  suero  de  conejo  diluido  al  5^  en  suero 
fisiologico,  y  sembraiido  rifion,  higado  o  sangre,  no  hemos  podido  obtener 
resultados  positives  hasta  ahora. 

Cortes  histoldgicos. 

Nitratacioii  proccdimiento  Cajal:  ban  demostrado  la  presencia  de  espi- 
roquetes  en  pulmon  y  en  capsula  suprarrenal ;  pero,  sobre  todo,  muy  abun- 
dantes  en  rifion.  (Veanse  los  adjuntos  dibujos.) 

Encnesla  en  el  hambre. 

La  existencia  de  la  espiroquetosis  en  las  ratas  capturadas  en  el  Delta 
del  Ebro  nos  hho  llevar  la  encuesta  en  el  hombre,  ya  que  el  tipo  del  tra- 
bajo  obliga  al  natural  del  pais  (cultivo  arrozal)  al  frecuente  contacto  con 
las  agtias,  que  pueden  estar  polucionadas  con  los  excretas  de  las  ratas.  La 
idea  de  la  posible  existencia  de  esta  infeccion  en  nuestra  zona  habia  sido 
sugerida,  hace  ya  muchos  anos,  por  el  Dr.  Vila,  de  Tortosa,  uno  de 
los  primeros  y  mas  distinguidos  discipulos  y  colaboradores  de  la  escuela 
de  Pittaluga  en  Cataluna. 

La  encuesta,  que  comenzamos  en  193 1  junto  con  el  Dr.  Tome,  de 
San  Carlos  de  la  Rapita,  nos  permitio  ver  dos  casos,  cuyas  historias  di- 
nicas  a  continuacioii  detallamos: 

Caso  primero.^ — A.  R.,  diecinueve  anos,  cultivador  de  arroz;  antecc- 
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LAMINA   10 


^^ 


«^-' 


Cortes  histol6gicos  del  rin6n  de  cobaya,  teiiidos  por  el  m6todo  de  nitrataci6n 
de  Cajal,  en  donde  aparecen  tipicamente  los  espiroquetes.  i   X  600,  2  X  800 

di^metros. 

(Dibujo  de   Constantin.) 


I 


v 


dentes  personales  y  familiares  sin  importancia.  Enfermedad  actual  co- 
mienza  el  20  de  junio,  con  cefalalgia. 

El  21  guarda  cama ;  temperatura,  38^,  y  por  la  tardc,  38,5*^.  Pulso,  100. 
Cefalalgia,  postracion,  nauseas,  lengua  saburral,  estreiiimiento,  angina 
eritematosa,  ligera  rigidez  nuca  fotofobia,  reaccion  pupilar  normal. 

El  dia  22,  el  mismo  cuadro,  mas  intenso.  Voz  velada,  esputos  faringeos 
sanguinolentos.  Limite  superior,  matidez  hepatica  cuarto  espacio  inter- 
costal. 

Dia  23 :  temperatura,  38,6^  y  104  pulsaciones.  Aumenta  rigidez  nuca. 
Epistaxis  abundante. 

Dia  24:  temperatura  maiiana,  37,8®;  tarde,  38,7®.  Pulsaciones,  100,  oli- 
guria. Orina  oscura,  indicios  albumina.  Kernig  ligero.  Intensa  rigidez 
nuca.  Reflejos  rotulianos  disminuidos. 

Dia  26:  temperatura,  38,6^;  pulsaciones,  115.  Nueva  epistaxis  abundan- 
te.  Obnubilacion  intensa,  casi  coma.  Rigidez  nuca  y  Kernig  notables.  Pun- 
don  lumbar,  liquido  normal.  Hemocultivo  y  serodiagnostico,  negativos  por 
dos  veces. 

Dia  27.  Mejoria.  Temperatura,  28^;  pulsaciones,  90.  Disminuye  todo 
el  cuadro.  Oliguria.  Orina  negra.  Indicia  albumina. 

Dia  28.  Mejoria.  Temperatura,  36,6^ ;  pulsaciones,  60.  Esputos  sangui- 
nolentos.  Adenitis  angulomaxilar  derecha,  con  desarroUo  rapido  e  intensa 
periadenitis.  Nache:  temperatura,  40^;  pulsaciones,  90;  pero  se  siente 
algo  mejor  que  los  primeros  dias.  Sensorio  claro.  Persiste  algo  rigidez 
nuca.  Ictericia  intensa.  Orina  oscura.  Indicios  pigmento,  sales  biliares. 

Del  29  al  2,  disminuye  la  temperatura,  a  partir  del  cual  persiste  la  api- 
rexia.  Durante  estos  dias  ha  continuado  la  ictericia. 

Entre  el  dia  2  y  3  hemos  inoculado  siete  cobayas,  dos  con  sangre  y  cinco 
con  orina  centrif  ugada  de  dif  erentes  micciones.  Tres  de  estos  ultimos  ban 
muerto  a  los  ocho  y  nueve  dias,  con  el  cuadro  tipico  de  la  espiroquetosis. 

Caso  segundo. — ^E.  M.,  treinta  y  ocho  anos,  pastor.  Enfermedad  ac- 
tual comienza  el  19  de  agosto,  c(m  dolor es  en  las  pantorrillas  y  cefalea 
intensa. 

Dia  21.  Cefalalgia,  vomitos,  dolores  de  pantorrillas;  temperatura,  38,5. 
Dia  22.  Apiretico  por  la  mafiana.  Tarde,  cefalalgia,  vomitos,  dolores  en 
pantorrillas  y  miembros.  Temperatura,  38,5. 

Dias  23,  24  y  25.  El  mismo  cuadro.  Algun  esputo  h^mopdtico, 

Dia  26.  Ictericia.  Indicios  de  albimina  en  orina. 

Dia  27  y  siguientes  se  acentua  la  ictericia  y  Uega  a  ser  intensisima.  Se 
inoculan  tres  cobayas  con  orina  centrifugada  de  diferentes  micciones,  y 
uno  de  ellos  muere  a  los  diez  dias,  con  cuadro  tipico  de  espiroquetosis. 

Sig^e  mejorando  desde  el  29  en  adelante.  Sin  recaida. 

Tratamiento, — Sintomatico  y  cyclotropina  intravenosa. 

Posteriormente  (verano  de  1932)  hemos  encontrado  otro  foco  de  cinco 
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enferfiws  trabajadores,  tambien  del  cultivo  de  arroz  y  habitantes  de  la 
partida  de  Jesus  y  Maria,  en  el  Delta  izquierdo  del  Ebro;  dos  de  ellos 
habian  presentado  hefimtt4riaj. 

Durante  este  mismo  tiempo  (veraao  de  1932)  contribuimos  al  diagnos- 
tico  de  u&i  pequefw  foco  en  Prat  de  Llobregat  (Barcelona),  que  ha  tenido 
lugar  entre  obreros  empleados  en  la  limpieza  de  unas  acequias  de  regadio. 
Vimos  los  enfermos  con  el  Dr.  Figueras,  medico  de  la  localidad,  que 
los  habia  observado  y  diagnosticado  cHnicamente,  habiendolos  notificado 
luego  a  la  autoridad  sanitaria.  Dichos  enfermos,  en  numero  de  cuatro, 
habian  presentado  un  cuadro  clinico  de  ictericia  espiroquet6sica,  y  la  ino- 
culacion  de  centrifugjado  de  orina  al  cavia  dio  resultado  positivo. 

Ultimamente,  durante  los  meses  de  agosto  y  septiembre  de  1933,  han 
sido  observados  11  casos  en  Barcehna  por  los  Dres.  Pedro  Pons  y 
J.  Suros  (Rezfista  MMka,  de  Barcelona,  octubre  1933),  que  fueron  estu- 
diados  y  diagnosticados  clinica  y  bacteriologicamente  en  el  servicio  del 
prof esor  Pedro  Pons,  de  la  Facuttad  de  Medicina ;  las  pruebas  de  labora- 
torio  demostraron  la  presencia  del  Leptospira  icterohemorragica  en  el 
centrifugado  de  la  orina  de  los  enfermos,  y  ademas,  la  inoculacion  al  co- 
baya  fue  positiva.  El  contagio  fue  en  casi  todos  por  via  digestiva,  y  en 
dos  de  ellos  pudo  incriminarse  las  hanos  tornados  en  aguas  polucionadas 
por  las  deyecdones  de  las  ratas.  La  letalidad  fue  del  27  por  100  (tres  de- 
funciones  en  los  11  casos).  La  circunstancia  de  que  casi  todos  esos  enfer- 
mos habian  bebido  agua  de  la  niisma  fuente  poco  antes  de  enfermar,  hizo 
sacar  la  deduccion  epidemiologica  al  profesor  P.  Pons  de  que  pudicscn 
encontrarse  contaminadas  aquellas  aguas,  comunicandolo  asi  a  las  autori- 
dades  sanitarias,  que  encargaron  a  imo  de  nosotros  (Cartana)  de  la  verifi- 
cacion  de  dicha  encuesta,  cuyo  resultado  fue  la  comprobacion  exacta,  pues- 
to  que  encontramos  ratas  portadoras  del  leptospira  cazadas  en  los  alrede- 
dores  de  dicha  fuente,  y  ademas,  la  demostracion  directa  del  leptospira 
en  dicha  agua.  La  investigacion  fue  practicada  en  la  fuente  del  M.  G.,  si- 
tuada  en  la  montana  de  Las  Planas,  sitio  cercano  a  Barcelona,  donde  con- 
curre  la  poblacion  en  gran  numero  los  dias  festivos,  y  por  lo  cual  que- 
dan  desperdicios  alimenticios  que  atraen  gran  cantidad  de  ratas.  La  cons- 
titucion  del  terreno,  pizarrosa,  permite  facilmente  la  polucion  de  las  aguas 
suhterrancas  por  las  deyecciones  de  las  ratas,  y  por  otra  parte,  el  transit© 
rapido,  condicion  que  favorece  dicha  contaminacion,  impidiendo  que  pue- 
da  morir  el  leptospira  antes  de  llegar  al  agua,  ya  que  la  resistencia  del 
leptospira  en  la  orina  eliniinada  es  escasa  (veinticuatro  boras),  siendo  en 
cam  bio  su  vi  tali  dad  en  las  aguas  mucho  mas  larga. 

La  tecnica  que  seguimos  para  el  aislamiento  del  virus  fu^  la  siguiente: 
Recoginios  dos  muestras  de  agua  de  20  litros  cada  una,  sometiendolas  para 
la  concentracion  de  germenes :  una,  a  la  precipitacion  por  el  hidrato  de 
alumina  coloidal.  y  a  la  otra,  a  fihracion  por  bujia  Chamberland  L.  2.  El 
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predpitado  fue  inoculado  vn  cantidad  de  5  cc.  por  via  intraperitoneal, 
a  dos  cobayas,  y  el  producto  del  lavado,  con  solucion  salina  y  raspado  de 
las  paredes  de  la  bujia  filtrante,  a  dos  cobayas  mas :  la  primera  prueba 
dio  resultado  positivo,  muriendo  uno  de  los  dos  cobayas  con  el  cuadro  ti- 
pico  de  la  espiroquetosis  tcterohemorragica,  a  los  echo  dias.  y  demostra- 
cidn  del  leptospira  en  las  visceras  afectas.  Los  cobayas  inoculados  con  el 
producto  del  lavado  de  la  bujia  filtrante  sobrevivieron,  no  presentando 
smtoma  ningtmo,  Este  hecho  esta  per fectamente  de  acuerdo  con  la  carac- 
teristica  de  filtrabilidad  que  posee  el  leptospira  icterohemorragico,  como 
ha  sido  demostraflo  por  Inada*  Ido,  Hiibener  y  Reiter,  cualidad  que,  por 
otra  parte,  ha  sido  utilizada  por  estos  investigadores  para  obtener  el  lep- 
tospira en  el  ciiltiv">  puro,  partiendo  de  cultivos  itnpurificados  por  bacterias 
ya  que  la  filtracion  permite  el  paso  del  leptospira  y  retiene  las  bacterias  del 
cultivo. 

A  si,  pues,  no  cabe  ninguna  duda  de  que  dicha  epidemia  mencionada  f  ue 
de  origen  hidrico,  tal  como,  por  ejemplo,  ta  que  sucedio  en  Lisboa  en  agos- 
toy  septiembre  dt  1931,  descrita  por  el  profesor  Ricardo  Jorge. 

Anteriormente  a  todos  estos  casos  citados  por  nosotros  en  el  Delta  del 
Ebro  (San  Carlos  de  la  Rapita.  San  Jaime).  Prat  de  Llobregat  y  los  de 
Barcelona,  por  el  profesor  P.  Pons,  han  sido  descritos  en  Espafia  dos 
casos  probables  por  el  Dr.  Vila,  de  Tortosa,  en  el  aiio  1916;  un  caso 
por  Urtubey  y  dos  casos  por  el  profesor  Manuel  Tapia,  de  Madrid,  en 
Albacete.  El  profesor  Pedro  Pons  llama  !a  atencion  sob  re  una  serie  de 
casos  de  ictericia  infecciosa  que  se  observaron  en  Barcelona^  preci- 
samente  este  verano  pasado,  y  de  los  que,  aunque  no  se  haya  tenido  cer- 
teza  diagnostica  por  la  falta  do  diagnostico  bacteriologico,  cabe  la  sospe- 
cha  de  un  probable  origen  espiroquetosico. 

Por  esta  razon  creemos  que  esta  infeccion  cs  mas  extendida  en  Espana 
de  lo  que  anteriormente  se  creia,  y  deberia  en  este  sentido  investigarse 
el  espiroquete  de  Inada  e  Ido  en  todos  los  casos  de  ictericia  sospecbosa.  y 
maxime  cuando  su  benign  idad  en  algunos  casos  y  la  falta  de  un  sindrome 
caracteristico  del  cuadro  de  la  infeccion  espiroquetica  puedcn  hacer  incluir 
muclios  enfermos  en  otros  grupos  de  ictericia. 
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CAPITULO    VIII 

LA  PESTE  BUBONICA  EN  BARCELONA 


La  peste  se  ha  manif  estado  en  Barcelona,  durante  el  presente  siglo,  en 
diversas  ocasiones,  si  bien  con  poca  intensidad,  en  f  ocos  limitados  y  de  cor- 
ta  duracion. 

A  continuacion  expondremos  un  resumen  de  los  diversos  brotes  epide- 
micos  0  de  los  casos  aislados  que  se  ban  observado. 

La  distribucion  topografica  puede  observarse  facilmente  en  el  piano 
que  acompaiiamos,  donde  hemos  situado  todos  los  f ocos  desde  el  ano  1905. 

La  primera  epidemia  de  peste  en  Barcelona  (en  los  tiempos  modemos) 
tuvo  lugar  el  ano  1905.  Duro  del  19  de  junio  de  1905  al  20  de  abril  de  1906, 
y  hubo  52  casos  posit  ivos  y  15  probables. 

Los  f  ocos  principals  se  desarrollaron  desde  el  Paralelo  hasta  Casa  An- 
tiinez  (Sudeste  de  la  ciudad),  y  se  manif  estaron  alrededor  de  los  esterco- 
leros  y  de  los  depositos  de  basuras  domiciliarias. 

1905  Jttnio    2  casos. 

—  Julio    15  — 

—  Agosto  2  — 

—  Octubrc    2  — 

—  Novi^mbrc  6  — 

—  Diciembre    2  — 

1906  Encro  19  — 

—  Marzo  3     — 

—  Abril  I     — 

La  marcha  fue  la  siguiente:  Comenzo  en  19  de  junio,  siguieron  lue- 
go  15  casos  en  julio  y  dos  en  los  primeros  dias  de  agosto.  Siguen  luego 
ios  meses  sin  ningin  enfefmo  nuevo,  apareciendo  otra  vez  dos  casos  en 
octubre,  seis  en  novicmbre  y  dos  en  diciembre.  Aumentan  de  nuevo  en 
enero  (19  casos),  siguiendo  otra  pausa  de  cuarenta  y  tres  dias,  para  pre- 
sentarse  tres  nuevos  casos  en  los  primeros  dias  de  marzo ;  sigue  luego  otra 
Pomsa  de  cttarenta  y  ocho  dias  sin  ningun  caso  (4  de  marzo  a  20  de  abril), 
y  la  ultima  invasion,  en  20  de  abril  de  1906. 
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Origen  murino:  Importancion  includable,  puesto  que  no  se  canacia  la 
peste  en  Barcelona  desde  1681. 

La  mortalidad  fue  de  19,60  por  100. 

La  de  los  asistidos  en  el  hospital,  solomente  de  ii,ii  por  100. 

Ano  1919. 

En  este  ano  (trece  anos  despues  de  la  anterior  epidemia)  hubo  nueve 
casos  de  peste  bubonica.  El  foco  fue  un  almacen  de  deposito  de  granos 
procedentes  de  la  Argentina,  situado  en  la  avenida  Icaria  (almacenes  Xel- 
ma) ;  seis  o  siete  de  los  casos  eran  trabajadores  de  dichos  almacenes.  Ori- 
gen probable,  ratas  inf  ectadas  o  solamente  pulgas  que  vinieron  con  los  car- 
gamentos  de  trigo. 

Los  almacenes  estaban  en  buenas  condiciones,  y  la  epizootia  no  se  pro- 
pago. 

Este  brote  tuvo  lugar  en  el  mes  de  septiembre,  y  un  caso  en  los  prime- 
ros  dias  de  octubre. 

Ano  1920. 

Se  dio  un  caso  de  peste  a  bordo  del  vapor  Condesa  Adelma,  que  proce- 
dia  de  las  costas  de  Italia,  y  que  Uego  a  Barcelona  el  dia  8  de  julio.  Por 
orden  de  la  Direccion  de  Sanidad  Exterior,  fue  enviado  al  Lazareto  de 
Mahon ;  pero,  ademas,  se  hizo  activa  campaiia  de  desratizacion  en  la  zona 
del  puerto  y  se  vigilo  rigurosamente  durante  doce  dias  a  los  trabajadores 
que  habian  intervenido  en  la  descarga  del  citado  vapor,  sin  que  ninguno  de 
ellos  presentara  novedad.  El  medico  aleman  Dr.  Kellner,  que  habia  vi- 
sitado  al  enfermo  pestoso  a  bordo  del  vapor,  suf  rio,  al  cabo  de  tres  dias, 
una  adenitis  axilar  y  un  bubon  inguinal  con  fiebre,  pero  sin  gran  grave- 
dad,  cuadro  sintomatico  que  duro  unos  ocho  o  diez  dias,  curando  comple- 
tamente  despues.  Este  medico  habia  recibido,  el  mismo  dia  que  visito  al 
enfermo  del  barco,  una  inyeccion  de  suero  antipestoso  de  20  cc. ;  se  in- 
terpreto  pues,  como  un  caso  de  infeccion  pestosa  atenuada  por  la  accion 
del  suero.  Se  aislaron  y  vacunaron  todos  los  vecinos  de  la  misma  casa,  sin 
que  ocurriera  luego  novedad  alguna. 

Ano  1922, 

Hubo  unos  28  casos.  Los  focos  principales  fueron  una  fabrica  dc  ha- 
rina,  La  Gallarda,  situada  en  la  carretera  de  Ribas  (Nordeste  de  la  ciu- 
dad),  y  la  estacion  del  Norte ;  otros  casos,  en  el  paseo  del  Cementerio,  ca- 
lle  Wad-Ras  y  muelle. 

No  hubo  participacion  en  los  grandes  focos  murinos  (HospitaleTj  San 
Martin,  Casa  Antunez),  ni  aun  se  noto  participacion  de  las  ratas  dc  los 
sitios  donde  se  desarrollo  el  brote. 
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Hubo  dos  casos  en  trabajadores  del  muelle :  uno,  trabajador  del  muelle 
de  carbon,  y  otro,  del  tinglado  numero  7  (trafico  de  algarrobas),  que  en- 
fenno  dias  despues  de  haber  arrojado  al  mar  unas  ratas  que  encontro 
muertas  en  aquel  departamento  (seg^n  declaracion  del  enfermo). 

Esta  epidemia  estuvo,  pues,  localizada  en  la  parte  Este  y  Norte  de  la 
dudad,  aunque  no  puede  verse  reladon  de  estos  dos  ultimos  casos  con  los 
focos  anteriores. 

La  zona  peligrosa,  en  la  que  se  intensiiico  la  desratizacion,  f  ue  la  com- 
prendida  en  los  limites  siguientes :  Puerto  hasta  Pueblo  Nuevo ;  Dos  de 
Mayo,  Wad-Ras,  Marina,  carretera  de  Rivas,  Comercio  hasta  el  mar, 
Pero  el  numero  de  ratas  que  se  encontro  fue  reducidisimo,  segun  dicen 
los  que  dirigieron  aquella  campana.  Esta  epidemia  di6  comienzo  el  3  de 
septiembre  y  termino  el  24  de  noviembre. 

Octubrc  16  casos. 

Septiembre   7     — 

Noviembre    5     — 


Ano  IQ23. 

Primer  caso:  24  de  octubre.  Calle  Aguilar,  12.  En  el  patio-corral  de 
la  casa,  el  enfermo  habia  encontrado  dias  antes  cuatro  ratas  muertas  y 
las  habia  arrojado  a  la  alcantarilla.  El  numero  de  ratas  habia  aumentado 
desde  que  se  habian  removido  los  trapos  de  una  traperia  cercana. 

Segundo  caso:  6  de  noviembre.  Empleado  en  la  seleccion  de  basuras 
de  la  calle  del  Comercio,  barriada  de  Santa  Eulalia  (Hospitalet),  vivia  en 
la  calle  de  San  Erasmo.  Segiin  indicacion  del  enfermo,  habia  ratas  en 
cantidad  enorme,  habiendose  encontrado  muchas  de  ellas  durante  aquel 
tiempo. 

Ano  19^5. 

Dia  4  de  marzo.  Un  caso  (calle  de  Lauder,  numero  i)  en  un  conier- 
ciante  de  platanos,  que  habia  recibido  un  cargamento  procedente  de  las 
islas  Canarias.  En  el  embalaje  se  encontro  una  rata,  cuyo  examen  bacte- 
riologico  demostro  la  infeccion  pestosa. 

Ano  1930. 

Primer  caso:  30  de  octubre.  Calle  de  Roger,  283.  Obrero  de  una  fa- 
brica  de  vidrios  de  Hospitalet. 

Ningiin  resultado  dio  la  encuesta  epidemiologica  en  dicha  fabrica  ni  en 
la  casa  donde  habitaba  el  enfermo.  En  cambio,  siguiendo  las  investigacio- 
nes,  se  encontro  que  las  tres  personas  que  constituian  la  f  amilia  de  la  es- 
posa  del  enfermo,  que  habitan  en  la  calle-carretera  de  la  Bordeta,  nume- 
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ro  56,  habian  muerto  de  enfermedad  muy  rapida  en  pocos  dias  de  inter- 
valo ;  la  madre  habia  muerto  el  dia  8  de  octubre,  de  un  modo  inesperado 
y  rapidisimo  (diagnostico,  bronconeumonia) ;  a  los  pocos  dias  enf  ermo  su 
esposo,  que  moria  el  dia  21  de  octubre,  con  el  diagnostico  de  calculo  nef  ri- 
tico,  y  el  22  de  octubre  f  allece  la  abuela,  con  el  diagn6stico  de  gastroente- 
ritis. Estudiados  posteriormente,  con  los  medicos  de  cabecera,  los  sinto- 
mas  que  presentaron  estos  enfermos,  se  dedujo  que  se  trataba  de  peste; 
por  lo  tanto,  que  el  foco  de  este  pequeno  brote  se  encontro  alii,  carretera 
de  la  Bordeta,  56.  Ademas,  se  constat©  la  abundancia  de  ratas  en  esta 
casa  y  alrededores. 
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Traperia  vecina. 

Basurero  Hospitaler   "Colonia' 
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CAPITULO    IX 

EPIDEMIA  DE  I93I 


El  brote  q)idemico  de  193 1  se  desarroUo  del  5  de  agosto  al  12  de  no- 
viembre,  con  un  total  de  26  casos,  en  zonas  de  los  alrededores  de  Barce- 
lona no  urbanizadas. 

El  foco  de  mayor  importancia  fue  en  Hospitalet,  con  ij  casos;  otro 
foco  de  menos  importancia,  y  muy  limitado  (dnco  casos),  en  Torrent  de 
la  Giiineu,  Noroeste  de  la  ciudad,  y  ademas,  cuatro  casos  dispersos  en  una 
zona  extensa  cercana  a  Hospitalet  (Sans,  carretera  de  la  Bordeta,  carrete- 
ra  del  Puerto  y  Casa  Antiinez),  que  podemos  considerar  como  otro  foco. 
En  resumen,  la  mayor  parte  de  los  casos  se  dieron  en  la  parte  Sur  de 
Barcelona,  y  un  foco  de  extension  limitada  y  de  cinco  casos,  en  otro  sitio 
muy  distante,  situado  en  la  parte  Noroeste. 

Relacidn  c<M  bdsuras  y  trapos. — ^Las  tres  zonas  tienen  como  caracter 
comun  la  existencia  de  los  depositos  de  basuras  domiciliarias  de  la  capi- 
tal, basuras  que,  como  decimos  despues,  constituyen  los  niicleos  mas  im- 
portantes  de  la  poblacion  murina. 

Casi  la  totalidad  de  los  atacados  fueron  individuos  en  inmediato  con- 
tacto  con  estas  basuras  (empleados  en  la  seleccion  y  aprovechamiento), 
vecinos  de  estos  depositos  o  en  relacion  con  trapos  viejos  (almacenes  de  tra- 
pos  viejos,  que  por  su  relacion  comercial  con  la  seleccion  de  basura  estan 
situados  en  las  mismas  zonas). 

Los  casos  se  sucedieron  en  el  tiempo  en  el  orden  que  indicamos  en  el 
cuadro  resumen  de  enfermos  y  en  la  grafica  ad  junta. 

Pdta  de  (^ontagio  interhumano, — Salvo  en  un  caso  (nina  de  ocho  me- 
ses,  hermana  del  caso  numero  5),  no  se  ha  visto  contagio  interhumano; 
de  otra  manera,  hay  una  falta  absoluta  de  relacion,  de  enlace,  de  unos 
enfermos  con  otros,  no  existiendo  una  "cadena  de  casos  de  peste",  como 
fadlmente  se  deduce  al  estudiar  el  con  junto  de  este  brote  en  relacion  con 
d  tiempo  de  su  aparicion  de  cada  caso  y  su  distribucion  topograiica. 

Los  casos  que  pudieran  of  recer  una  duda  respecto  a  los  dichos,  por  ha- 
berse  presentado  varios  en  una  misma  casa,  son  los  dos  grupos  de  enf  er- 
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mos  del  "Torrent  de  la  Guineu"  y  de  la  "Masia  de  ca'l  Tocayo".  En  el 
primer  grupo  se  trataba  de  un  pequeno  taller  de  curtidos  de  pieles  de  co- 
nejos,  situados  a  planta  baja  y  dentro  de  un  cercado  que  servia  de  ahna- 
cen  de  trapos  viejos  y  en  relacion  con  un  deposito  de  basuras  contiguo. 
Hubo  cuatro  casos,  y  comenzo  la  enfermedad  el  mismo  dia  o  con  un  dia 
de  diferexicia. 

En  la  "Masia  de  ca'l  Tocayo",  los  hechos  se  desarroUaron  de  la  siguiente 
manera :  Dicha  masia  es  tma  casa  aislada,  y  la  mas  cercana,  a  un  nucleo 
separado  de  basureros,  compuesto  de  i  lo  depositos  de  basuras  en  las  peo- 
res  condiciones  higienicas  imaginables,  sin  ninguna  casa  de  f  abrica  (enton- 
ces),  y  donde  pululan  en  cantidad  asombrosa  las  ratas.  Las  lluvias  co- 
piosas  acaecidas  entre  el  lo  y  el  17  de  octubre  anegaron  completamentc 
aquellos  montones  de  basuras  y  criaderos  de  ratas,  y  estas  y  las  pulgas, 
sobre  todo  estas  ultimas,  se  refugiaron  en  el  linico  edificio  que  tenian 
mas  cercano  ("Masia  de  ca'l  Tocayo")-  La  familia  que  lo  habita  viose 
sorprendida  por  esta  invasion  repentina  de  pulgas  de  tal  manera,  que, 
segun  nos  contaron,  no  se  podia  bajar  a  la  planta  baja  de  la  casa  y  a  la 
parte  de  la  era  no  inundada  sin  ser  fuertemente  picado  por  un  gran  nu- 
mero  de  ellas;  ademas,  vieron  alguna  rata  enferma  en  pleno  dia.  A  los 
cuatro  dias  presentro  los  primeros  sintomas  de  peste  uno  de  los  fami- 
liares  (el  padre),  que  murio  a  los  seis  dias,  y  luego  enferman  el  mismo 
dia  los  tres  hijos.  Es  de  notar,  sin  embargo,  el  hecho  de  que  en  el  f oco 
de  basureros  proximos  no  se  dio  ningun  caso  de  peste  conocido. 

Aunque  de  estos  dos  grupos  de  enf ermos  que  hemos  citado,  los  indi- 
viduos  atacados  hayan  sido  todos  de  una  misma  familia,  o  convivientes, 
tampoco  creemos  que  pueda  verse  en  ellos  un  contagio  interhumano,  0 
sea  una  relacion  de  dependencia  de  un  caso  con  otro,  por  las  dos  conside- 
raciones  de  que  era  evidente  la  existencia  de  un  factor  externo  comun  a 
todos  ellos  (ratas  y  pulgas),  y  ademas,  porque  se  produjeron  casi  todos 
los  casos  al  mismo  tiempo.  Por  lo  tanto,  creemos  mejor,  con  el  doctor 
Claramunt,  aplicarles  el  calificativo  de  "contagios  colectivos". 

Evolucion  de  la  epidemic, 

Como  vemos  en  el  grafico  adjunto  (fig.  6),  comenzo  con  un  caso  el 
dia  5  de  agosto,  siguio  con  una  pausa  de  caiorce  diets  sin  ninguna  invasion, 
siguen  15  casos  desde  el  19  al  ^8  de  agosto. 

Nueva  pausa  de  trece  dias,  desde  el  19  de  agosto  al  11  de  septiembre,  a 
la  que  siguen  cuatro  casos,  del  dia  1 1  al  23  de  septiembre  (mediando  una 
semana  en  los  dos  ultimos). 

Otra  peqtuetia  pausa  de  siete  dias,  del  23  de  septiembre  al  i.^  de  octu- 
bre, dia  en  que  hubo  un  solo  caso  nuevo. 

Sigue  otra  tmeva  cahna  de  veintitres  dias  (del  i.^  de  octubre  al  24),  sc- 
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guida  de  cuatro  casos  de  un  solo  dia  (dia  24) 
y  otro  caso  al  cabo  de  cinco  dias. 

Nueva  pausa  de  trece  dias  (29  de  octubre 
a  12  de  noviembr^)  y  ultimo  caso  en  12  de 
novicmbre. 

Caracteristicas  epidenUoldgicas. — En  cste 
grafico  se  objetivan  claramente  las  caracte- 
risticas de  este  brote  en  cuanto  al  tiempo  de 
aparidon  de  las  sucesivas  invasiones.  Me- 
diaron  catorce  dias  entre  el  primer  caso  y 
el  brote  mas  importante ;  este  brote,  aunque 
de  una  mayor  densidad  que  el  restante  nu- 
mere  de  casos,  tampoco  tiene  el  caracter  de 
explosidn,  puesto  que  necesito  nueve  dias 
para  produdr  15  casos.  Despues  de  ellos, 
empieza  una  marcha  francamente  intermix 
tente,  siendo  la  declinacidn  muy  larga,  con 
aparidon  de  nuevos  casos  despues  de  cdtmas 
engaiiosas. 

Otra  caracteristica  muy  importante,  que 
aunque  no  se  evidenda  en  este  grafico  se  ob- 
serva  claramente  en  el  mapa  adjtmto,  es  la 
de  la  distribucion  de  los  casos  que  demues- 
tran  que,  al  propio  tiempo,  hubo  disconti- 
nuidad  o  dispersidn  topogrdfica,  o  sea  que 
no  s61o  se  desarrollaron  en  casas  y  calles 
que  no  tenian  relad6n  unas  con  otras,  sino 
en  barrios  y  zonas  distintos  y  alejados,  al- 
gimos  de  ellos  muy  distantes,  tales  como 
Hospitalet  y  Torrent  de  la  Guineu,  Sur  y 
Norte  de  la  dudad,  respectivamente,  o  Casa 
Antiinez,  carretera  del  Puerto,  etc.  En  con- 
junto,  hubo  15  casos  en  agosto,  dnco  en  sep- 
tiembre,  dnco  en  octubre  y  uno  en  no- 
viembre. 

Origen  murine  de  la  epidemia  de  ipji- 

El  estudio  de  esta  epidemia  conduce  a  la 
conclusi6n  de  que  f  ue  precedida  de  una  epi- 
zootia  o  concomitante  con  ella ;  de  otra  ma- 
nera,  el  brote  epidhmco  de  1931  tiene  todas 
las  caracteristicas  de  una  epidemia  de  origen 
murino. 
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Los  hechos  que  la  epidemiologia  da  como  caracteristicos  y  propios  de  las 
epidemias  dc  peste  bubonica  de  origen  murino  son  las  siguientes : 

a)  Comienzo  lento,  indeciso,  solapado. 

b)  Evolucion  irregular  no  uniforme. 

c)  Un  estudio  de  conjunto  muestra  una  serie  de  paroxismos  y  de 
calmas. 

d)  Se  trata  como  de  una  serie  de  epidemias  parciales  que,  ya  simulti- 
nea  o  sucesivamente,  evolucionan  por  su  cuenta  como  si  fuesen  in- 
dependientes  unas  de  las  otras. 

e)  La  declinacion  se  anuncia  progresiva,  pero  irr^ular  aun  y  sujeta 
a  remtsiones  a  veces  enganosas,  dejando  a  veces  secuelas  de  casos  aislados. 

/)  Reparticion  topografica  irregular  de  los  casos  dispuestos  como  al 
azar. 

g)  Tendencia  a  cantonarse  bastante  tiempo  en  la  s^lomeradon  urba- 
na  donde  ha  sido  importada. 

Asi,  piies,  lo  que  domina  es  lentitud,  irregularidad,  capricho  en  su  evo- 
lucion, caracter  bastante  circunscrito  sin  gran  tendencia  a  la  difusion; 
extension  progresiva,  pero  desigual ;  retornos  periodicos. 

La  sola  observacion  del  cuadro-resumen  de  la  epidemia  de  1931  y  del 
piano  donde  estan  senalados  los  casos  es  suficiente  para  ver  que  se  adap- 
ta  a  estos  principios  enumerados,  y  que,  por  lo  tanto,  debe  considerarse 
como  de  origen  murino.  De  no  admitirlo  asi,  tendria  que  demostrarse  la 
relacion  de  unos  casos  con  otros,  cosa  que  no  existio. 


Caracteres  ^linicos. 

En  todos  los  casos  se  trato  de  formas  ganglionar  0  bub6nica,  siendo 
los  demas  sintomas  los  clasicos  de  la  grave  inf  eccion  por  el  bacilo  de  Yer- 
sin,  que  110  entraremos  en  describir. 

Hubo  algiin  caso  leve  (como  el  ultimo)  y  los  otros  de  mayor  intensidad. 

El  delirio  fue  tan  intenso  en  uno  de  los  enfermos,  y  se  manifest6  como 
primer  sintoma  aparente,  que  fue  internado  por  su  familia  en  un  asilo 
municipal  para  dementes,  donde,  al  ser  reconocido  por  los  medicos  y  esta- 
blecer  el  diagnostico  sospechoso  de  peste,  fue  trasladado  inmediatamente 
al  Hospital  de  Infecciosos,  donde  se  comprobo  dicho  diagnostic©. 

La  adenitis  fue  inguinal  en  24  casos  (10  de  ellos,  bubon  doble)  y  cervi- 
cal en  los  otros  dos  (nifios  de  ocho  afios  y  ocho  meses,  respectivamente), 
hecho,  por  lo  demas,  f  recuente  en  los  niiios  de  poca  edad. 

En  dos  o  tres  casos  se  observo  el  carbunco  pestoso. 

En  la  mayor  parte  de  los  casos  evolucion6  el  bubon  sin  supurar;  pero 
en  seis  hubo  supuracion  y  abertura  de  bubon,  y  en  estos  la  fiebre  persis- 
tio  con  oscilaciones  y  remitencias  durante  quince  o  veinte  dias.  En  dos  de 
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los  casos  bubo  necrosis  de  los  tegumentos ;  uno  de  ellos  era  una  mujer 
embarazada,  que  euro  siguiendo  el  embarazo  su  curso  normmL 

£1  primer  diagnostico  bacteriologico  f ue  practicado  pasi-fnortem  por  el 
doctor  Domingo,  y  los  demas,  en  el  laboratorio  del  Hospital  de  Inf  eccio- 
sos  (puncion  del  bubon  f  rotis  y  siembras  en  agar  y  caldo). 

Trpimniento  utilizado. — Suero  antipestoso  del  Institute  Nacional  de 
Higiene  de  Madrid  y  del  Laboratorio  Municipal  de  Barcelona,  a  grandes 
dosis,  60  a  150  cc.  diarios,  ya  sea  por  via  endovenosa  o  subcutinea. 
Las  inyecciones  de  grandes  dosis  de  suero  iban  seguidas  de  reaccion.  Pos- 
teriormente,  algunos  enfermos  presentaban  eritemas  y  artralgias. 

La  marttdidad, — Fue  del  20  por  100  en  los  enfermos  tratados;  tres  en- 
fermos que  no  ingresaron  en  el  hospital  y  no  redbieron  tratamiento  espe- 
cifico  murieron  (primer  caso,  denunciado  en  5  de  agosto,  y  los  dos  prime- 
ros  casos  de  la  familia  de  la  ''Masia  de  ca'l  Tocayo",  24  de  octubre). 

De  los  tratados  que  murieron,  en  algunos,  el  tratamiento  no  pudo  ser 
precoz,  puesto  que  la  denuncia  no  fue  pronta. 

Caso  niimero  4.  Ingresa  el  22  y  muere  el  23. 

Caso  niimero  5.  Ingresa  el  22  (despues  de  siete  dias  de  enf  ermedad)  y 
muere  el  24. 

Caso  numero  21.  Ingresa  el  24  de  octubre  y  muere  el  mismo  dia. 

Aclaracion  que  hacemos,  puesto  que  esta  en  favor  de  la  sueroterapia, 
ya  que  cabe  la  posibilidad  de  que  hubiera  podido  seguir  un  curso  favora- 
ble en  el  caso  de  ser  tratados  precozmente. 

En  reswnen,  la  peste  se  ha  manifestado  en  Barcelona  dtuxtMe  Jar  anos 
siguientes:  1905,  1906,  1919,  1920,  1922,  1923,  1925,  1930  y  1931. 

Descontando  los  casos  importados,  o  sea  aquellos  que  no  dependian  en 
modo  alguno,  ni  tenian  relacion  alguna  con  las  epidemias  anteriores  de 
Barcelona  (casos  de  1920  y  de  1925),  tenemos:  1905-6,  1919,  1922,  1923,. 

1930  y  1931- 

El  estudio  de  estos  diversos  brotes  epidemicos  merece  atencion,  por- 
que  nos  lleva  a  la  siguiente  pregunta,  importante  desde  el  punto  de  vista 
de  la  epidemiologia  de  la  peste  en  Barcelona,  y  cuya  respuesta  puede 
razonarse  por  consideraciones  epidemiologicas,  ya  que  no  por  afirma- 
ciones  categoricas  del  dominio  de  la  bacteriologia : 

jExiste  relacion  de  dependencia  entre  todos  estos  brotes  epidemicosT 
0  de  otra  manera :  jPuede  admitirsi  que  haya  existido  desde  el  ano  IQ05 
una  emootia  pestosa  en  la  poblacion  murina  que  explique  estos  ex- 
plosiones  de  peste  humana  que  hemos  indicado?  iO  ha  sido  importado 
el  virus  responsable  de  cada  uno  de  estos  brotes^ 

Aunque  es  dificil  contestar  categoricamente  a  esta  reflexion,  creemos 
que  puede  admitirse  la  relacion  de  unos  brotes  con  otros  (sobre  la  base 
de  la  permanencia  de  la  epizootia),  cuando  el  periodo  intermediario  en- 
tre una  epidemia  y  otra  es  corto  (de  ototio  a  invierno  siguiente,  de  otoiio 
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a  verano  u  otoiio  siguiente,  etc.),  tal,  por  ejemplo,  las  de  los  anos  1905 
y  ipo6  (que  debe  considerarse  como  una  sola  epidemia),  y  las  de  los  anos 
ip22  y  1923,  aunque  mediara  casi  un  afio  (ultimo  caso  de  1922,  en  24 
de  noviembre,  y  primer  caso  de  1923,  en  24  de  octubre).  Y  las  de  1930 
y  1931,  con  todo  y  tener  que  observar  que  en  algunas  de  ellas  (1922  y 
1923)  los  focos  de  un  ario  y  de  otro  no  tenian  relacion  de  contigiiidad 
ninguna. 

Pero  en  los  brates  epidemicos  muy  distmiciados,  1906  a  1919  y  1929 
a  1930,  tm  cre^n^os  que  debamos  adttutir  ret<xci6n  ningxma  de  depend0f>- 
da  ni  aceptar  una  emootia  solapada  que  pudiese  guaihiar  el  virus  de  una 
epidemia  a  otra.  Las  razones  que  nos  Uevan  a  esta  conviccion  son 
de  dos  ordenes:  la  primera,  un  tanto  empirica,  pero  que  no  deja  de 
tener  su  valor,  es  la  siguiente :  Si  lo  que  motive  la  peste  de  origen  mu- 
rino  en  el  hombre  son  los  contactos  entre  el  hombre,  rata  y  pulga,  y  ha- 
biendo  sido  durante  todos  estos  anos  exactamente  iguales  las  condicio- 
nes  de  lo  que  pudieramos  Uamar  ambiente  pestoso,  y  exactamente  igua- 
les las  ocasiones  de  contacto,  puesto  que  en  las  zonas  de  ratas  de  los  al- 
rededores  de  B.  existe  una  verdadera  convivencia  entre  hombre,  rata  y 
pulga.  ha  de  ser  dificil,  si  no  imposible,  de  explicar  como  hubieran  po- 
dido  pasar  trece  anos  y  siete,  respectivamente,  de  enzootia  sin  un  solo 
caso  de  peste  humana.  No  nos  extendemos  mas  sobre  esta  consideracidn, 
que  podra  apoyarse  aun  con  otros  datos. 

La  otra  razon  se  deriva  de  los  conocimientos  que  actualmente  se  tic- 
nen  respecto  a  las  causas  de  una  posible  desaparicidn  espontdnea  de  la 
episootia,  que  permite  explicar  como  una  localidad  puede  verse  libre  es- 
pontaneamente  de  la  peste  murina. 

Casi  todos  estos  estudios  se  deben  a  la  "Comision  inglesa  de  la  peste 
de  la  India",  a  cuyos  trabajos  o  publicaciones  hemos  acudido  para  el  es- 
tudio  de  estos  factores,  asi  como  a  las  explicaciones  que  hemos  podido 
obtener  de  uno  de  sus  mas  destacados  miembros,  al  Dr.  Petrie,  actual- 
mente profesor  del  "Lister  Institut",  de  Londres. 

Ellos  se  ref  ieren  principalmente  a  la  inmunidad  contra  la  peste  que  ad- 
quieren  las  ratas  en  el  curso  de  una  epizootia. 

La  "Comision  Inglesa"  demuestra  que,  en  general,  Is^  resistencia  (in- 
munidad) de  las  ratas  a  la  peste  es  proporcional  a  la  prevalencia  de  la  en- 
fermedad  en  aquella  localidad  en  que  habitan.  Asi  un  gran  numero  de 
ratas  de  Bombay  mostraron  una  alta  inmunidad  a  la  peste  (controlada  per 
infeccion  por  via  digestiva  y  por  transmision  por  pulgas),  al  paso  que 
otras  ratas  de  zonas  donde  no  habia  habido  peste  epizootica  no  tenian  es- 
ta inmunidad. 

La  resistencia  natural  de  las  ratas  a  la  peste  es  debida  no  solamente  a 
la  previa  recepcion  de  dosis  subletales  e  inmunizantes  de  bacilo  pestoso 
durante  la  epizootia,  sino  a  la  inmunidad  heredada  de  la  nueva  genera- 
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cion  engendrada  por  las  ratas  sobrevivientes  a  la  epizootia.  Esto  lo  de- 
mostro  la  Comision  por  el  hecho  de  que  las  ratas  jovenes  de  Madras 
Bombay  y  Poona  poseian  una  inmunidad  del  mismo  grado  que  la  me- 
dia de  las  adultas  del  mismo  sitio.  Ademas,  experimentalmente  se  com- 
probo  este  hecho,  porque  las  crias  obtenidas  en  el  laboratorio  partiendo 
de  ratas  libres  cazadas  en  zonas  pestosas  demostraron  la  misma  resisten- 
da  e  inmunidad  que  sus  progenitores. 

Es  probable,  ademas,  que  el  proceso  de  extincion  de  la  epizootia  en- 
tre  las  ratas  no  consista  tan  solo  en  su  inmunidad  activa  adquirida  duran- 
te el  periodo  epizootico  y  la  subsecuente  transmision  de  la  inmunidad  a  su 
prole,  sino  en  gran  parte  tambien  a  la  eliminacion  de  los  miembros  o  ele- 
mentos  mas  susceptibles. 

Mc  Coy  observo  que  alrededor  del  50  por  100  de  las  ratas  adultas  (la 
mayor  parte,  E,  Norvegicus)  de  San  Francisco  eran  inmunes. 

Asimismo,  Swellengrebel  y  Otten,  en  1914,  comprobaron  la  inmuni- 
dad de  las  ratas  de  las  casas  en  Java,  por  medio  de  transmision  experi- 
mental, encontrandose  un  gran  numero  (que  llegaba  al  36  por  100)  de 
ratas  inmunes.  A  igual  conclusion  llego  Spencer  en  1922  con  E.  Norve- 
gicus, haciendo  las  pruebas  por  inoculacion  cutanea  y  subcutanea. 

Posteriormente,  los  trabajos  de  Malone,  Avaria  y  Naidu  demuestran 
una  clara  relacion  entre  la  susceptibilidad  o  la  inmunidad  de  la  rata  a 
la  peste  y  el  poder  bactericida  de  su  sangre,  y  consideran,  ademas,  que  la 
fagocitosis  interviene  esencialmente  en  el  proceso. 

Es  mas:  los  estudios  bacteriologicos  y  anatomopatologicos  que  Uevo  a 
cabo  la  ''Comision  Inglesa''  en  las  ratas  de  las  zonas  pestosas  estan  tam- 
bien en  relacion  con  estos  hechos  globales  que  acabamos  de  describir  re- 
lativos  a  la  existencia  o  inmunidad  de  las  ratas. 

En  efecto,  la  Comision  acepta,  desde  luego,  la  existencia  de  lesiones 
de  peste  cronica,  pero  concluye  que  tiene  poca  o  ninguna  significacion 
epidemiologica,  y  los  estudios  histologicos  de  Ledingham  les  condujeron 
a  la  conclusion  de  que  las  lesiones  se  encuentran  realmente  en  un  proce- 
so de  regresidn  y  de  curacion,  Por  esto  creo  entonces  el  termino  de  re- 
solving o  de  resolved  plague,  ya  que  este  termino  evitaba  el  concepto 
erroneo  de  "peste  cronica"  y  expresaba  mas  exactamente  el  curso  del 
proceso. 

Este  cuidadoso  estudio  demostro  que  no  hay  una  franca  linea  de  se- 
paracion  entre  peste  aguda,  subaguda,  resolving  y  resolved,  y  que  pue- 
de  ser  trazada  una  serie  de  continues  cambios  patologicos  hacia  el  pe- 
riodo o  estadio  final  de  curacion. 

Ledingham  concluyo  que  la  reaccion  de  las  celulas  del  tejido  fijo  del 
bazo  pueden  llegar  a  la  completa  encapsulacion  de  los  abscesos  produci- 
dos  por  la  invasion  del  organo  por  el  bacilo. 

Estas  lesiones  y  estadios  de  peste  resolving  fueron  estudiados  primero 
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en  las  ratas  infectadas  espontaneamcnte,  y  despues,  experimcntalmentc. 

Finalmente,  la  Coinisi6n  no  pudo  observar  un  solo  caso  de  transfor- 
maci6n  de  peste  resolving  o  resolved  en  peste  ag^da,  considerando,  ade- 
mas,  que  un  tal  caso  es  improbable  que  pueda  ocurrir  por  el  hecho  dc 
que  durante  el  proceso  de  recovery  la  rata  adquiere  una  inmunidad  con- 
siderable. 

Se  ha  sugerido  ademis  que  el  bacilo  puede  ser  atacado  por  los  f  agod- 
tos  de  la  misma  sangre,  ingerida  en  el  proventriculo  de  la  pulga,  y  que, 
a  temperatura  alta,  la  fagocitosis  es  mas  activa.  Esto  podria  explicar  el 
por  que  una  pulga  infectada  se  desembaraza  mas  rapidamente  de  los 
bacilos  a  temperatura  alta  que  a  temperatura  baja,  y  si  es  alimentada  con 
sangre  normal  que  si  se  mantiene  en  ayunas  despues  de  infectada.  Pero 
lo  que  es  mas  importante  en  relacion  con  lo  que  Uevamos  dicho  anterior- 
mente  es  que  la  pulga  se  libra  aun  mas  rapidamente  de  los  germenes 
caando  se  alimenta  sobre  animales  inmunizados.  Por  lo  tanto,  la  ere- 
cientc  proporci6n  de  ratas  inmunes  que  tiene  lugar  al  finalizar  una  epi- 
zootia  puede  ejercer  un  efecto  inhibitorio  en  la  expansion  de  la  enfer- 
medad. 

Un  nuevo  factor  puede  contribuir  al  mismo  fin,  y  es  la  disminucion 
de  la  virulencia  del  bacilo  f>estis  en  el  organismo  de  las  ratas  inmuniza- 
das.  En  efecto,  Burgers  (1930)  cita  sus  ex  peri  end  as,  durante  las  cuaks 
la  virulencia  del  B.  pestoso  ha  side  abolida  o  atenuada  por  pases  en  ratas 
inmunes  o  parcialmente  inmunes.  Una  raza  de  B,  pestis,  atenuada  por  el 
pase  a  traves  de  un  animal  inmunizado*  reprende  su  virulencia  pi>r  pases 
por  animales  normales,  pero  mucho  mas  lentamente  que  un  cultivo  ate- 
nuado  por  envejedmiento,  ya  que  se  necesitan  cinco  pases  sobre  animal 
sano  en  el  primer  caso,  y  micntras  que  es  suficiente  uno  solo  en  el  sc- 
gundo.  (Burgers :  The  Journcd  of  Higiene,  1930.) 

Podriamos  aiiadir  aiin  que  puede  concurrir  al  mismo  resultado  la  in- 
tcrvendon'  de  un  bacteriofago  antipestoso  en  las  ratas  infectadas.  D'He- 
relle,  en  1921  y  en  1925,  aislo  un  bacteriofago  activo  de  las  heces  de  ra- 
tas capturadas  en  cuatro  distintos  sitios  de  una  ciudad  de  Cochinchina, 
en  la  que  hubo  un  pequeno  brote  de  peste  Humana ;  estas  ratas  habian  re- 
sistido  probablemente  a  la  infecciun,  y  el  bacteriofago  se  encontro  en 
cada  uno  de  los  cuatro  grupos  de  ratas. 

Despues  de  cien  {>ases,  0,02  de  cc.  del  bacteriofago,  lisaban  conipleta- 
mente  10  cc.  de  un  cultivo  en  un  caldo  de  B.  pcstis  de  veinticuatro  horas. 

Estos  hechos  de  la  resistencia  que  adquiere n  las  ratas  a  !a  infeccwn 
pestosa  (inmunidad)  durante  el  cur  so  de  itfui  epizm^ia,  inmunid^  que  se 
transmite  a  las  nuevas  generacioncs  y  que  motivan  la  snstitticidn  de  la 
peste  aguda,  septichnica  (unica  tranmnisible  a  los  ectoparasitos) ,  por  las 
lesiones  con  terutencia  a  la  curacion,  qiic  consHiuyen  la  '* resolving"  y 
''resolved  plague'',  con  la  cooperacion  de  la  elinmtacidn  de  los  ejefnpla- 
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LAMINA   11 


BacUo  pestoso  aislado  de  ano  de  los  enfennos  de  la  epi- 
demia  de  1931  en  Barcelona. 

(Microfotograffa  Domin go-Car tand,) 


res  e  mdnnduos  tnds  sensibtes  en  d  periodo  agudo  de  la  epixootia  (lo 
que  Hos  permiHriamos  Uamar  "auto-desratisacidn'*,  la  posible  ieUenm^ 
ci6n  del  bacteridfago,  la  fagacitosis  ejercida  dentro  del  proventrtculo  de 
la  pulga  y,  ad^mds,  la  desroHaacidn  actwa  practicada  por  el  hombre  par 
todas  los  fftedias,  pueden  explicar  la  desapariciSn  de  tnwa  epiOaotia  en 
focos  reducidos  y  lintUados,  tales  como,  por  ejemplo,  los  colindantes  de 
las  modemas  ciudades,  y,  en  el  caso  presente,  los  de  Barcelona. 

Epidenaa  de  ipsi,  Consideraciones  sobre  el  de^anocimiento  de 

su  origen. 

Los  hechos  citados  anteriormente  nos  inclinan  a  pensar  que  el  virus 
de  este  brote  epidimico  f  uc  importado ;  sin  embargo,  cabe  la  sospecha,  y 
es  admisible,  de  que  tuviera  relacion  de  dependencia  con  los  casos  que  se 
observaron  el  aiio  anterior,  por  la  razon  de  que  el  periodo  que  medio 
entre  los  dos  no  es  excesivamente  largo  (octubre  de  1930  a  agosto  de 
1931) ;  y  aun  podria  admitirse  ademas,  en  este  caso,  una  relacion  de  con- 
tigiiidad,  puesto  que  el  pequeno  foco  de  1930  puede  situarse  en  la  Ca- 
rretcra  dc  la  Bordeta,  56,  y  el  principal  foco  de  193 1  fu6  en  Hospitalet 
(sitios  relativamente  proximos :  v&tse  el  mapa). 

Admitiendo  esta  relacion,  no  por  eso  tenemos  que  dejar  la  idea  de  la 
importadon  del  virus,  que  tendriamos  que  situar  entonces  en  1930;  mas 
como  no  ha  sido  posible  encontrar  ni  la  puerta  de  entrada  ni  mucho  me- 
nos  la  fecha  en  que  pudo  ocurrir,  todas  las  conclusiones  que  debamos 
sacar  ban  de  ser  hipoteticas,  y  deben  ser  razonadas  por  deducciones  epi- 
demiologicas. 

Son  cuatro  los  principales  f  actores  que  deben  analizarse  como  posibles 
causantes  de  la  entrada  del  virus,  aunque  con  muy  diferente  probabi- 
.lidad  en  cada  uno  de  ellos: 

a)  Animales  infectados  (roedores  u  otros). 

b)  Materiales  contaminados. 

c)  Pulgas  infectadas  (sin  roedores). 

d)  Hombre  como  portador  de  virus. 


a)     Animaies  infectados. 

La  posibilidad  de  roedores  infectados  como  importadores  del  virus  en 
un  lugar  determinado  esta  f  uera  de  duda,  y  tan  clasico  es  el  conocimien- 
to  del  transporte  del  virus  por  las  ratas  pestosas  como  principal  vehiculo 
activo,  que  les  ha  merecido  el  calificativo  de  "Viajantes  de  la  peste". 

Otra  modalidad  la  constituye  el  ingreso  del  virus  con  estos  animales 
muertos ;  a  este  ef ecto,  convendri  recordar  que,  si  bien  es  cierto  que  el 
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bacilo  pestoso,  por  lo  general,  es  labil  en  la  competencia  con  los  otros 
girmenes  que  pululan  en  el  cadaver  (germenes  de  la  putref  acdon),  hasta 
el  punto  de  que  en  el  laboratorio  el  aislamiento  del  germen  en  un  ani- 
mal inoculado  experimentalmente  conviene  hacerlo  pronto,  so  pena  de  co- 
rrer  el  riesgo  de  ver  el  resultado  negativo),  no  lo  es  menos  que  en  deltas 
condiciones  su  vitalidad  en  el  cadaver  pestoso  puede  ser  larga. 

De  los  trabajos  de  Kister  y  Schumacher  (1905)  se  desprende  que  la  po- 
sibilidad  de  encontrar  el  bacilo  pestoso  en  los  cadaveres  de  las  ratas  de- 
pende  de  tres  f  actores  principales,  que  son :  la  temperatura  ambiente,  la 
cantidad  de  bacilos  y  el  grado  de  putrefaccion. 

Estos  autores  pudieron  encontrar  el  bacilo  en  un  cadaver  de  noventa 
y  tres  dias  sometido  a  una  temperatura  de  5  a  12  grados,  pero  sola- 
mente  a  los  cuatro  dias  si  la  temperatura  habia  sido  de  32  grados. 

Zlatogoroff  ha  podido  encontrarlo  hasta  los  dento  nueve  dias  en  el 
cadaver  a  temperatura  de  tres  a  cinco  grados. 

b)     Materides  cantaminados. 

La  vitalidad  del  bacilo  pestoso  es  debil  en  los  cultivos  (poca  resisten- 
cia  a  la  temperatura,  a  la  luz,  desecacion,  antisepticos,  etc.). 

En  los  productos  patologicos  su  resistencia  es  ya  mayor  (pus,  espu- 
tos,  etc.),  sobre  todo  preservados  de  la  luz  y  con  htunedad  convenicnte; 
en  estas  condiciones  ha  podido  encontrarsele  vivo,  ya  en  el  suelo  o  en 
vestidos  contaminados  al  cabo  de  algunos  meses. 

Como  ejemplos  de  vitalidad  larga,  citaremos  los  siguientes : 

Francis  publica  en  1933  sus  resultados  sobre  el  particular,  didendo  que 
un  f  ragmento  de  bazo  de  cobaya  pestoso,  conservado  en  glicerina  pura  a 
15  grados,  ha  conservado  su  virulenda  durante  siete  anos,  y  que  un  tubo 
de  agar  sembrado  con  B,  pesHs  y  cerrado  a  la  lampara  y  guardado  a  10 
grados  ha  conservado  su  virulencia  durante  nueve  anos. 

En  sus  publicadones  de  1928,  Nikanoroff  dice  que  ha  comprobado  que 
el  "kochma"  (especie  de  manta  que  usan  los  indigenas  de  las  estepas  del 
SE.  de  las  Repiiblicas  Sovieticas),  manchando  con  esputos  badliferos  (pes- 
te  neumonica),  puede  conservar  los  bacilos  vivos  durante  dnco  meses  y 
medio,  cuando  este  tejido  es  mantenido  en  la  obscuridad  y  preservado  de 
la  desecacion  durante  los  meses  de  verano  al  ser  enrollados  y  guardados 
para  el  invierno  siguiente. 

c)     Pulgas  infectadas. 

La  posibilidad  de  que  sean  las  pulgas  solas  las  que  vehiculen  el  badlo 
pestoso,  transportandolo  a  puntos  muy  distantes,  esta  fuera  de  duda.  A 
este  ef  ecto,  citaremos  los  siguientes  datos . 


r 


Longevidad  de  las  pulgas  sin  injector , 

Los  estudios  experimentales  de  Bacot,  alimentando  artifidalmente  a 
pulgas  sobre  el  hombre  o  animates,  dan  las  cif  ras  siguientes,  variables  se- 
gun  las  dif  erentes  especies. 

Allmentadas  No  AliinenUi<U& 

Pulex  irritans 513  dias.  125  dias. 

CeratophyllHS  fasciatus 106    —  95    — 

Xenopsylla  cheopis 100    —  38    — 

Ctenocephalides  cams 234    —  58    —- 

Ceratophylltis  gaUrnae 354    —  127    — 

V  aim  el  mismo  autor  concluye  que,  cuando  la  alimentacion  no  puede 
ser  regular,  sino  muy  espaciada  per  la  f alta  de  huesped,  la  sobrevivencia 
puede  ser  la  siguiente : 

Ceratophyllus  fasciatus 22  meses. 

Pulex  irritans 19      — 

Xenopsylla  cheopis 10     — 

Ctenocephalides  cams 18      — 

Infectividad:  Se  ha  estudiado  por  diferentes  autores  el  limite  de  la  du- 
radon  de  la  infectividad  en  las  pulgas. 

Otten,  en  Java,  hallo  experimentalmente  que  era  de  cuarenta  y  tres 
dias  para  Xenopsylla  ^heopis. 

Hoeseu,  en  Java  tambien,  y  para  la  misma  especie,  no  consiguio  pasar 
de  los  treinta  y  tres  dias. 

Svellengrebel  fijo  el  limite  maximo  de  la  infectividad  para  la  Xenop- 
sylla en  sus  experiencias  en  veintiocho  dias,  a  23  grados  y  76  de  humedad. 

Raybaud  y  Gauthier  (191 1)  llegaron  a  los  cuarenta  y  cinco  dias  con  la 
Ceratophyllus  a  la  temperatura  de  la  helera ;  y 

Bacot,  practicando  las  mismas  experiencias  a  temperaturas  variables, 
cuya  media  era  de  7,5  grados,  obtuvo  el  limite  de  la  infectividad  a  los  vein- 
tinueve,  treinta  y  cuatro  y  cuarenta  y  siete  dias  respectivamente. 

Pero  los  recientes  datos  del  profesor  Nikanoroff,  director  del  Insti- 
tute de  Microbiologia  y  Epidemiologia  del  S.  E.  de  la  U.  R.  S.  S.  (1928), 
dan  cifras  verdaderamente  insospechadas  que  sobrepasan,  creemos,  to- 
dos  los  resultados  obtenidos  y  conocidos.  Este  autor  af  irma  que  operando 
con  una  especie  de  las  pulgas  del  espermof  ilo  (Ceratophyllus  tesquormn, 
NeopsyUa  setosa  o  Ctenophthalmus  breviatus),  se  comprobo  la  conserva- 
cion  del  B.  pestoso  en  la  pulga  viva  durante  doscientos  sets  dias,  y  es  pro- 
bable, dice,  que  no  sea  aun  el  termino  de  su  vitalidad.  Ademas,  la  viru- 
lenda  del  B.  pestoso  al  cabo  de  una  tan  larga  permanencia  en  el  organis- 
mo  de  la  pulga  no  disminuye.  En  consecuencia,  dice  el  autor,  la  pulga 
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conserva  el  germen  de  una  estacion  a  otra  (periodo  dc  invernadon),  al 
igual  que  el  espermof  ilo. 

Segun  sus  experiencias,  la  pulga  puede  vivir  diez  meses  sin  alimento. 
Elstos  sorprendentes  resultados  del  Prof.  Nikanorof f  sobrepasan  todos  los 
alcanzados  que  nosotros  hemos  obtenido.  Nuestros  resultados  experimen- 
tales  en  cuanto  a  longevidad  con  pulgas  alimentadas  y  no  alimentadas  son 
de  todo  punto  inf eriores,  y  aun  debemos  confesar  que  no  ban  sido  fadles 
de  obtener,  pues  los  fracasos  (muerte  de  los  ejemplares  a  los  primeros 
dias  de  experiencia)  era  lo  mas  frecuente,  obligandonos  docenas  de  veces 
a  una  paciente  y  enojosa  repetidon.  (Vease  la  tecnica  seguida  per  nos- 
otros en  otro  capitulo).  Conviene  tener  en  cuenta  que  las  observaciones 
dd  Prof.  Nikanorof f  fueron  practicadas  en  lugares  donde  las  temperatu- 
ras  son  extremadamente  bajas  y  que,  por  lo  tanto,  permitirian  una  longe- 
vidad mayor  en  las  pulgas  no  alimentadas  y  un  periodo  dt  infectividad 
mucho  mas  largo  tambien  que  el  que  se  observa  en  los  paises  de  tempe- 
raturas  altas  o  moderadas. 

d)     Hombre  cotno  portador. 

En  estos  ultimos  anos  se  ban  descrito  numerosos  casos  de  portadores: 
Leger  y  Baury,  1923;  Tanon  y  Camtessedes,  1923;  Uriarte,  1924;  Du- 
rand  y  Conseil,  1927;  Boston,  1927.  Duran  y  Conseil  y  otros  autores 
sugieren  la  posibilidad  de  que  los  portadores  pueden  durante  largo  tiem- 
po  guardar  el  badlo  sin  manifestaciones  dinicas,  pero  que  la  ocurrenda 
de  otra  enfermedad  infecciosa  (gripe  o  sarampion,  por  ejemplo),  provo- 
cando  un  descenso  en  sus  def  ensas  hace  posible  la  aparidon  de  una  septi- 
cemia pestosa,  con  la  posibilidad  de  la  expansion  de  la  inf  eccion  por  pul- 
ga, etc.,  o  por  via  respiratoria ;  en  otras  palabras,  constituir  el  punto  de 
partida  de  una  epidemia. 

Recientemente  Nikanoroff  confirma  este  hecho  didendo  que  ha  sido 
conf  irmada  la  septicemia  por  B,  pestis  en  personas  aparentemente  sanas  0 
en  convalecencia  y  que,  naturalmente,  ellos  constituyen  la  f  uente  dc  in- 
f  ecdon  por  medio  de  pulgas. 

A  Petrie  le  parece  todo  esto  de  una  exagerada  liberal  interpretadon, 
dicicndo  que  hacen  falta  mas  observaciones  bacteriologicas  y  epidimicas 
para  aceptarlo. 

Nikanoroff  cita  un  caso  que  observo  en  1923  de  un  kirgis  portador  dc 
una  adenitis  pestosa  y  que  en  seis  semanas,  habiendo  convivido  con  tres 
familias  dif erentes,  en  cada  una  de  ellas  se  produjo  un  caso  de  peste  al 
cabo  de  pocos  dias  de  su  llegada. 

Durand  y  Conseil,  a  quienes  hemos  mencionado,  dtan  un  caso  de  un 
portador  de  B.  pestis  durante  diecisiete  meses.  La  existenda  de  tales  por- 
tadores explicaria  (por  el  mecanismo  que  indicamos  antes  de  la  concurrcn- 
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da  de  una  enf  enncdad  anergizante)  la  reviviscencia  de  las  epidemias  al 
cabo  de  varios  meses,  y  tal  importanda  conceden  didios  autores  a  este 
hedio,  que  comenzaron  el  estudio  de  la  intradermorreaoddn  con  el  bacilo 
pestoso  calentando  a  loo^,  con  objeto  de  despistar  los  posibles  porta- 
dores. 

La  nodon  clasica  de  la  rata  como  "tinico  reservario  del  virus''  pierde 
Talor  y  debe  tenerse  en  cuenta  tambien  al  hombre  sano  como  un  posi- 
ble  reservorio,  en  tmUo  que  poriador,  concluyen  estos  autores. 

No  puede  negarse  la  posibilidad  de  la  intervenci6n  de  alguno  o  algunos 
dc  estos  factores  citados.  Pero  despues  del  estudio  de  todos  los  datos  que 
pudieran  relacionarse  con  cada  uno  de  estos  cuatro  factores  y  de  que  dis- 
pusieron  las  autoridades  sanitarias,  y  no  pudiendo  no  solo  hallar,  sino 
tan  solo  entrever  la  posibilidad  del  hallazgo  de  la  puerta  de  entrada,  y 
dada  ademas  cierta  relacion,  aunque  no  muy  clara,  de  algunos  casos  con 
comercio  de  trapos,  podria  sacarse  la  conclusion  de  que  lo  mas  probable 
es  que  el  virus  entrase  con  pulgas  infectadas,  que,  introducidas  en  d  in- 
terior de  balas,  embalajes  o  cargamentos  de  mercancias,  pueden  escapar 
perfectamente  a  las  mis  estrechas  medidas  de  vigilanda  sanitaria  o  des- 
infecdon,  etc.  Pero  repetimos  que  esta  deducdon  es  hipotitica  y  que  la 
puerta  de  entrada  de  la  peste  de  1930-31  ha  sido  desconodda. 


Epoca  del  ana  en  que  se  han  presentado  brotes  epidSmicos  de  peste  bubo- 

nica  en  Barcelona. 

1905-1906. — ^De  junio  de  1905  a  abril  de  1906. 
Maximo  numero  de  casos,  en  julio  de   1905  y  noviembre  y  enero 
de  1906. 
1919. — Septicmbre,  y  un  caso  en  los  primeros  dias  de  octubre. 
1922. — Septiembre,  octubre  y  noviembre. 
1923. — Octubre  y  noviembre. 
1930. — Octubre. 
193 1. — ^Agosto,  septiembre,  octubre,  noviembre. 

Relacidn  de  estos  epidemias  can  nuestros  estudias  sabre  las  pulgas, 

Vemos  que,  exceptuando  los  casos  que  se  observaron  en  invierno 
de  1906,  todas  las  epidemias  habidas  en  Barcelona  han  tenido  lugar  du- 
rante los  meses  de  julio  a  novienlbre.  (Descartamos  el  caso  del  ano  1920 
y  el  del  1925  por  ser  de  origen  exogeno.) 

Si  lo  comparamos  con  los  resultados  de  nuestros  estudios  sobre  los 
ectoparasitos  de  las  ratas  de  Barcelona,  veremos  que  coinciden  con  el  pe- 
riodo  dc  maximo  numero  de  Xetvofsylla  cheopis, 

Aunque  el  solo  hecho  de  orden  entomologico  a  que  aludimos  (vcase  gri- 
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fico  de  la  fig.  4)  es  suf iciente,  dados  los  conocimientos  que  se  tienen  de  la 
transmision  de  la  peste  por  la  Xenopsylla,  la  coincidencia  con  estos  otros 
datos  confirma  y  explica  el  porque  de  las  epidemias  habidas,  llevando  a 
la  conclusion,  ya  bien  conocida  por  la  experiencia,  de  que  el  periodo  del 
mo  de  p0ligfo  para  la  peste  en  Barcelona  es  el  verano,  y  el  otono  so- 
bre  todo, 

Los  casos  de  enero  de  1906  pueden  explicarse  por  condiciones  excep- 
cionales  de  temperatura  alta  (que  hubiesen  permitido  un  incremento  de 
la  X.  cheopis)  o  que  se  verif  icara  la  transmision  por  Ceraiophyttus  fascior 
tus  (la  pulga  mas  numerosa  en  inviemo  en  Barcelona)  y  que  puede  tarn- 
bien  transmitir  la  enf  ermedad. 

Campana  sanitaria  durante  la  epidemia  de  1931. 

El  scrvido  sanitario  actuo  durante  este  tiempo  en  la  siguiente  forma: 

a)  Denunda  del  caso  sospechoso  al  Instituto  Mimidpal  de  Higiene. 

b)  Comprobad6n  clinica  por  un  medico  de  dicho  Instituto. 

c)  Traslado  del  enf  ermo  y  convivientes  al  Hospital  de  Inf  ecciosos. 

d)  Diagn6stico  bacteriol6gico. 

e)  Aislamiento  del  enf  ermo  en  un  cuarto  individual.  Los  convivientes 
quedaban  en  observacion  durante  siete  dias  en  un  pabellon  del  mismo 
hospital,  habilitado  para  tal  fin.  Durante  este  tiempo,  eran  vacunados  y 
se  practicaba  una  activa  desratizacion  y  desinfecdon  de  sus  casas,  que 
quedaban  selladas  hasta  que  volvian  sus  ocupantes.  Para  facilitar  la  de- 
nuncia  y  evitar  que  pudieran  quedar  alg^unos  casos  sin  diagnostico,  se 
curs6  una  circular  a  todos  los  medicos,  recordandoles  el  cuadro  sintomi- 
tico  de  la  peste  y  la  necesidad  de  la  declaradon  urgente. 

La  comprobacion  clinica  y  el  traslado  del  enfermo  y  de  los  familiares 
convivientes  quedaban  efectuados  inmediatamente,  circulandose  las  6r- 
denes  por  telefono.  A  su  llegada  al  Hospital  de  Inf ecdosos  eran  rapados 
y  banados  en  el  pabellon  respectivo. 

El  examen  bacteriologico  consistia  en  la  pundon  del  ganglio  y  siem- 
bra  de  dos  tubos  de  agar  y  un  tubo  de  caldo,  haciendo  a  la  vez  un  par 
de  f  rotis.  A  partir  de  los  cultivos  se  hacia  la  inoculacion  intraperitoneal 
al  cobaya. 

Los  enfermos  f ueron  tratados  especificamente  con  suero  del  Instituto 
Nadonal  de  Higiene,  del  Instituto  Pasteur  de  Paris  y  del  Laboratorio 
Munidpal  de  Barcelona,  con  cantidades  que  osdlaban  entre  60  y  120  cc 
diarios.  La  campana  sanitaria  que  se  desarroll6  tuvo  por  principales 
objetivos  el  despistir  los  casos  nuevos  prontamente;  la  vacunadon 
del  mayor  niimero  posible  de  los  habitantes  de  las  zonas  infectadas; 
la  desratizad6n  activa  de  dichas  zonas;  la  desinsectad6n  de  todos  los 
locales  publicos  y  casas  particulares ;    el    estudio    de    la    solud6n   del 
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tratamiento  de  las  basuras  domkiliarias,  que  es,  a  nuestro  modo  de 
ver,  la  causa  principal  y  responsable  del  problema  sanitario  que  estudia- 
mos.  Para  la  vacunaci6n  dividimos  Hospitalet  en  tres  sectores  con  un 
Dispensario  en  cada  uno  de  ellos  y  una  Oficina  Central,  y  funcionaba 
ademas  una  secci6n  m6vil  de  vacunaci6n  para  ir  a  los  barrios  alejados, 
masias,  etc  Vacunaronse  en  total  unos  4.000  individuos.  La  desratizacion 
y  desinsectacion  se  realizaron  como  a  continuadon  exponemos: 

DesratizaciSn, 

Brigada  evenhml, — ^Durante  el  brote  epidemico  de  peste  de  193 1,  la  ne- 
cesidad  de  intensificar  la  desratizacion  hizo  aumentar  el  personal  de  los 
equipos  de  desinf  ecci6n  del  Instituto  Municipal  de  Higiene  para  verificar 
la  desratizacion  en  Barcelona.  Asimismo,  el  Municipio  de  Hospitalet  creo 
una  pequetia  brigada,  que  actuo  dirigida  por  un  empleado  del  Instituto 
Municipal  de  Higiene  y  con  material  de  6ste. 

En  30  de  noviembre  de  193 1  empezo  la  desratizacion  de  Hospitalet 
con  fondos  suministrados  por  el  Estado  (5.500  pesetas)  y  la  Generalidad 
(12.000  pesetas),  con  un  equipo  a  las  ordenes  de  un  capataz  del  Instituto 
Municipal  de  Higiene,  y  se  instalo  un  centro  para  dep6sito  de  materia- 
les,  conleccionar  las  comidas  envenenadas,  etc.  Con  este  dinero  se  llev6 
la  campaiia  de  desratizacion  (que  ahora  detallaremos)  desde  30  de  no- 
viembre de  1931  al  30  de  junio  de  1932.  El  dia  25  de  junio  el  Estado  con- 
cedio  una  nueva  subvencion  de  10.000  pesetas,  y  la  Generalidad  de  12.000. 

Brigadas. — ^Actualmente  el  A)aintamiento  de  Barcelona  tiene  una  bri- 
gada encargada  de  la  desratizaci6n,  integrada  por  58  empleados  repar- 
tidos  en  cuatro  Centros : 

Centro  de  San  Martin :  Antiguo  Matadero  de  San  Martin.  Calle  de  Es- 
pronceda. 

Centro  Sur :  En  el  Palacio  de  Agricultura  de  la  Exposici6n. 

Centro  Oeste:  Sarria.  Calle  del  Capital  Mirambell. 

Centro  Norte :  Gracia. 

Raticidas  empleados.  Virus  de  Danzy  (f  acilitado  por  el  Laboratorio  Mu- 
nicipal en  los  sitios  donde  se  crien  animales  domesticos) : 

Pasta  fosforica  Steiner  (f  osf  oro  disuelto  en  una  grasa  que  se  tifie  con 
azul  de  metileno). 

El  alimento  con  que  se  han  empleado  estos  raticidas  ha  sido  el  pan,  del 
dia  anterior  (para  mayor  consistencia)  cortado  en  pequeiios  cubitos  (de 
unos  tres  centimetres  de  lado). 

Se  colocan  sobre  pedazos  de  papel  bianco  para  poder  contar  los  trozos 
colocados  y  recontarlos  a  la  manana  siguiente,  y  dedudr  los  que  han  sido 
devorados. 

El  pan  con  f6sforo  se  repartia  por  las  tardes,  y  el  virus  de  Danyz,  al 
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anochecer.  Al  propio  tiempo  se  ban  colocado  rateras  para  capturar  ralas 
vivas  para  el  estudio  de  los  ectoparasites  y  las  investigadones  de  labora- 
torio  neccsarias. 

Los  datos  detallados  de  esta  campana  de  desratizaddn  ban  side  publi- 
cados  por  el  director  de  los  servicios  municipales  de  desinf  ecci6n  de  Bar- 
celona, Dr.  Claramunt,  actual  director  del  Instituto  Municipal  de  Hi- 
giene  (i),  por  lo  que  no  daremos  mas  que  un  extracto  del  trabajo  diario 
de  estas  brigadas,  resumimos  de  dicha  Memoria. 

Extensidn  de  la  aana  desratizada  en  Hospiicdet:  1.3 14  bectareas.  En  ella 
estan  enclavados  los  principales  f  ocos  de  poblacion  murina  por  razon  del 
trafico  de  basuras  que  alii  existe. 

Segpin  los  datos  exactos  que  nos  da  el  Dr.  Qaramunt,  se  ban  desrati- 
zado  6.223  locales  (casas,  fabricas,  almacenes)  con  pasta  fosforica;  1.138 
con  virus  Danyz;  170  masias,  70  establecimientos  industriales,  57  barra- 
cas,  181  almacenes  de  basuras  y  7  almacenes  de  trapos. 

Se  trataron  tres  veces  el  cementerio  de  Hospitalet;  tres  veces  el  dc 
Sans;  13  veces  la  Remonta  de  Caballeria,  y  cuati'o  los  almacenes  de  la 
Campsa. 

Se  siguieron  tres  veces  las  margenes  de  los  canales,  acequias,  to- 
rrentes,  cafiaverales,  terraplenes  y  los  margenes  entre  los  campos  dc 
cultivo. 


(i)    V^ase  Revista  dels  Serveis  Sanitaris  i  demografics  Mumcipals  de  B.  Afio  IV, 
numero  11  (1932). 
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CAPITU  LO    X 

ESTUDIO  DE  LAS  ZONAS  DE  DEPOSITO  DE  LAS  BASU- 
RAS  DE  BARCELONA 


iRinf    rir 


PcM-  tener  la  conviccion  de  que  el  brote  epidemico  mencionado  era  de 
origen  murino  y  por  ser  los  focos  de  ratas  consecuenda  inmediata  del 
actual  sistema  de  aprovechamiento  de  basura,  nos  decidimos  a  hacer  un 
pequeno  estudio  sobre  las  de  Barcelona  durante  nuestra  estancia  en  Hos- 
pitalet. 

La  afirmacion  de  que  el  brote  citado  fuera  de  origen  murino  no  des- 
carta  la  intervencion  de  los  trapos.  En  las  mismas  zonas  de  los  depositos 
de  basura,  y  por  razones  de  conveniencia  comercial,  existen  la  mayor 
parte  de  los  traperos  mayoristas.  Nadie  podria  negar,  pues,  la  posibilidad 
de  que  la  peste  fuera  importada  por  pulgas  o  ratas  que  vinieran  con  los 
trapos  de  zonas  infectadas;  pero,  aparte  de  que  esto  no  ha  podido  com- 
probarse,  hay  que  contar  con  la  epizootia  murina,  pues  de  lo  contrario, 
tendriamos  que  admitir  que  el  contagio  de  la  peste  bubonica  que  relatamos 
fue  interhumano,  cosa  insospechable,  porque  no  se  ha  visto  la  relacion 
y  dependencia  de  unos  casos  con  otros  mientras  que  estan  bien  estableci- 
das  las  reladones  de  la  mayor  parte  de  los  enf ermos  con  los  focos  de  ba- 
suras  y,  por  ende,  su  convivencia  con  las  ratas. 

En  la  exposidon  de  esta  encuesta  nos  ref  eriremos  solamente  a  las  ba- 
suras  domiciliarias,  ya  que  las  restantes,  por  su  escasa  importancia,  que- 
dan  incluidas  en  el  servicio  de  limpieza  de  calles. 

En  Barcelona  el  servicio  de  recogida  y  aprovechamiento  es  el  siguiente : 
El  Ayuntamiento  tiene  un  contrato  directo  con  la  Sociedad  "Fomento  de 
Obras  y  Construcciones",  entidad  que  a  su  vez  tiene  unos  subcontratos 
con  cada  uno  de  los  societarios  de  la  *'Cooperativa  de  Usuarios  del  ser- 
vicio de  limpieza  domiciliaria  de  Barcelona",  que  son  los  que  realizan  este 
trabajo.  De  manera  que  "Fomento  de  Obras  y  Construcciones"  es,  en 
realidad,  una  entidad  contratista  intermediaria  entre  la  "Cooperativa"  y 
d  Ayuntamiento.  Esta  "Cooperativa"  esta  integrada  por  los  profesiona- 
les  basureros  ("escombriaires"),  que  forman  un  grupo  de  familias  que 
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ya  desde  unos  ciento  cincuenta  anos  vienen  prestando  este  servicio  a  la 
ciudad.  La  finalidad  de  esta  asociacion  es  la  de  obtener  un  mayor  rendi- 
miento  con  la  venta  en  comun  del  producto  de  seleccion  de  las  basuras 
(trapos,  papel,  lata,  etc.),  que  haciendo  la  venta  parcial  e  iiidividualmente 
Los  socios  que  constituyen  esa  "Cooperativa"  son  i66,  repartidos  entre 
los  distintos  barrios  siguientes:  Coll  Blanch,  1$;  Casa  Antiinez,  14;  San 
Martin,  30;  Casa  Pi,  50;  Canyet  y  Santa  Eulalia,  57. 

Cada  usuario  dispone  de  un  carro  y  perdbe  14  pesetas  di arias.  Hacen 
dos  carretadas  diarias,  o  sea  332  carretadas,  que,  a  razon  de  tres  metres 
cubicos  de  cabida,  son  996  metros  cubicos,  y  como  no  seria  suiidente  este 
servicio,  funcionan  ademas  diariamente  100  carros  auxiliares  o  mas,  que 
hacen  un  total  de  561  carretadas  diarias,  o  sea  1,683  metros  cubicos  de 
basuras. 

Cada  escambriaire  tiene  su  demarcacion  senalada,  de  la  que  recede  su 
basura  diariamente.  Las  basuras  son  trasladadas  con  los  carros  regla- 
mentarios  a  los  sitios  de  deposito,  que  estan  situados  en  los  diferentes  ba- 
rrios que  hemos  indicado  anteriormente,  y  que  estan  en  su  mayoria  en  la 
parte  sur  de  Barcelona  (Hospitalet  y  Casa  Antiinez)  y  otro  pequeno  gru- 
po  en  San  Martin  (parte  norte).  Dichos  carros,  a  la  salida  de  Barcelona, 
tienen  un  control  de  la  guardia  urbana,  para  evitar  que  contraven^an  lo 
estipulado  en  el  contrato,  tal  como  numero  de  viajes,  exceso  de  carga, 
prohibicion  de  Uevar  nada  fuera  del  carro,  que  debe  ir  hermeticamente 
cerrado,  etc 

Los  sitios  de  deposito  de  las  basuras  en  Hospitalet  estan  generalmente 
constituidos  por  un  amplio  solar  cercado  de  tapia,  en  uno  de  cuyos  lados 
hay  la  habitacion  del  basurero,  la  cuadra  para  la  caballeria  y  el  corral  de 
los  cerdos.  La  mayor  parte,  pues,  de  este  cercado  esta  constituido  par  el 
solar  donde  se  descargan  y  se  acumulan  a  cido  abierto  las  basuras  que 
diariamente  se  aportan. 

Existen  ademas  otros  basureros,  a  los  que  se  les  llama  ^'campbuscaires**, 
que  no  tienen  contrato  alguno  ni  constituyen  agrupacion  organizada  y  ca- 
recen  de  carros  reglamentarios.  No  tienen,  por  tanto,  tampoco  demarca- 
cion senalada  en  la  ciudad,  y  recogen  las  basuras  de  donde  pueden  para 
poder  luego  con  ellas  dedicarse  a  la  cria  de  puercos  y  a  la  selecdon  y 
venta  de  los  productos  obtenidos.  El  numero  de  estos  "campbuscaires"  es 
de  132,  distribuidos  del  modo  siguiente:  Coll  Blanch,  25;  Casa  Pi,  60; 
Canyet,  22 ;  San  Martin,  20 ;  Casa  Antiinez,  5. 

Destine  y  utilisacidn  de  estas  basuras. 

Se  sigue  el  sistema  de  aprovechamiento  total  de  la  manera  siguiente : 

a)  Cria  de  cerdos  con  los  restos  alimentidos* 

b)  Selecdon  y  reventa  de  todos  los  desperdidos  aprovechables. 
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}       "Do*  aBpectoo  de  los  depositos  de  basuras  df   Ilospitalct,   en   dondc   se  dieroti   casos  de 
I  pcMe  en   195 1.  Se  ven  las  habitnclones  htimfiTiHs  contiguas. 


c)  Utilizadon  como  abono  organico  (esti6rcol)  de  todo  d  material  res- 
tante  no  aprovechable. 

£1  ftincionafniento  es  el  siguiente:  El  carro  vada  sus  dos  cargas  dia- 
rias  en  medio  del  cercado,  sueltan  entonces  los  cerdos,  que  consumen  con 
todo  Id  apetecible  d  primer  tumo  de  la  8eleod6n;  son  luego  encerrados 
de  nuevo  en  las  porqueras,  y  entonces  se  practica  la  8decci6n  cuidadosa 
de  todo  lo  aprovechable  (vidrios,  zapatos,  alpargatas,  trapos,  papel,  latas, 
cueros,  maderas,  pan,  huesos,  metales,  etc),  que  se  van  separando  en  pe- 
quenos  montones  para  ser  vendidos  luego  a  las  industrias  correspondientes 
(f undiciones  de  hierro,  papderas,  traperos  al  por  mayor,  fundidones  de 
vidrio,  etcetera).  A  continuad6n  indicamos  algunos  de  los  prindpales  in- 
dustriales  o  comerdantes  a  los  que  van  destinados  los  trapos,  papd,  hue- 
SOS,  vkirios,  alpargatas,  etc. 

Trapes. 

Pantinat,  Aprestadora  y  Angel  Guimeri. 

Valentin  Arolas,  Igualdad 

Remigio  Mint,  Angd  Guimera. 

Enrique  Armengol,  Aprestadora,  detris  Paulino. 

Rani6n  Castell6,  Pasaje  EHas. 

Papel. 

Papdera  dd  Prat,  Sodedad  An6nima,  Carretera  del  Prat. 

Viuda  de  Quirico  Casanovas,  Casa  Anhniez. 

N.  Renom,  Calle  de  Sarrii  (Barcelona). 

Planas,  Aragon  (junto  a  Dos  de  Mayo). 

Huesos. — ^Valentin  Arolas,  Calle  de  la  Igualdad  (Canyet). 

Vidrios. — ^Remigio  Mira,  Angel  Guimera. 

Alpargatas. — Coll  de  Mont,  Maluquer  (Santa  Eulalia). 

Para  d  aprovechamiento  de  la  lata,  la  Cooperativa  dispone  de  unos  hor- 
nos,  donde  se  la  hace  perder  d  estafio,  y  luego  se  prensan  para  venderlas 
a  las  fundidones  de  hierro.  Con  esto  se  evita  la  cantidad  enorme  de  latas 
que  sembraban  antes  los  campos  vednos  de  las  zonas  de  los  basureros. 
El  rendimiento  de  esta  sdecd6n  es  de  unas  105  pesetas  semanales  para 
cada  basurero,  sin  contar  con  el  benefido  que  les  proporciona  la  cria  de 
los  cerdos.  El  numero  total  de  cerdos  que  se  crian  con  los  restos  alimen- 
tidos  de  las  basuras  asdende  entre  todas  las  zonas  a  10.600.  Asi,  pues, 
como  vemos,  casi  todo  lo  que  sale  de  la  ciudad  constituyendo  las  basuras 
vuelve  a  ella  debidamente  clasificado,  para  ser  aprovechado  por  las  indus- 
trias respectivas,  o  ya  completamente  transformado,  como  en  el  caso  de 
los  desperdidos  alimenticios  convertidos  unos  meses  despues  en  came  de 
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<!erdo.  (V6asc  figura  7.)  El  hecho  tienc  su  importancia  desde  el 
punto  de  vista  epidemiol6gico,  mostrando  las  reladones  que  existen  en- 
tre  estas  20n^  de  basureros  y  la  dudad  y  el  peligro  de  que  en  tiempo  de 
epidemia  puedan  aquellos  productos  vehicular  la  inf  ecd6n  a  puntos  dis- 
tantes  y  ser  responsables  de  casos  aparentemente  desligados  de  la  zona 
inf  ectada.  El  ultimo  residuo  lo  constituye,  como  hemoft  didio,  el  esti^- 
col,  que  es  vendido  prindpalmente  a  los  agricultaros  de  la  Cuenca  dd 


Fiff.  7^— Esqunmi  de  la  c]asificaci6n  de  la  basuim  domkiUaria    para  su  deroludAn  al  ndcleo 

Llobregat.  Todos  los  productos  s^pticos  de  hospitales,  sanatorios,  dispen- 
sarios,  etc.,  son  recogidos  aparte  y  quemados  en  unos  homos  espedales. 
Ademas,  se  echa  directamente  al  mar  una  derta  cantidad  de  basura  ton 
dos  ganguiles  y  un  remolcador,  que  a  este  ef ecto  tiene  la  Sodedad  con- 
tratista;  los  carros  que  van  a  dichos  ganguiles  vierten  directamente  en 
dlOB  su  carga,  sin  que  se  constitujra  un  mont6n  de  basura  de  descarga  en 
el  muelle.  Estas  basuras  se  vierten  a  seis  kilometros  de  la  costa. 

Esta  breve  exposici6n  y  la  observad6n  de  las  f  otograf  ias  que  acompa- 
fiamos  indican  claramente  que  estas  zonas  reAnen  todas  hs  ctmdicumes 
para  la  vida  de  los  toedares,  que  Henen  alimetito  en  eatUidad  y  cdidad 
mds  que  suficie^nte  y  abriffO  a  proposito. 

La  convivencia  entre  todos  los  seres  que  viven  a  expensas  de  la  basura 
es  absoluta  (hombre,  cerdo,  rata,  perros,  gallinas,  pulgas,  mosca,  etc). 
En  algunos  sitios  (los  peores)  la  habitaci6n  humana  esti  construida,  como 
se  ve  en  las  fotograf las,  con  trozos  de  chapa,  restos  de  madera,  etc,  a 
planta  baja  y  casi  sin  separad6n  ninguna  con  el  centro  del  sokr  constitui* 
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do  por  un  monton  de  estiercol  y  basura  de  todas  dases.  Todas  las  cir- 
cmistandas  que  intervienen  en  la  epidemiologia  de  la  peste  concurren 
pues»  aqui.  En  verano,  cuando  las  condidones  de  temperatura  y  humedad 
son  favcH^bles,  es  un  criadero  de  pulgas,  de  tal  manera,  que  los  enfermos 
que  nosotros  hemos  tenido  ocasion  de  ver  estan  comidetamente  tatuados 
de  picaduras  de  estos  insectos. 

No  es  de  extraiiar,  pues,  que  sean  estas  zonas  las  mis  peligrosas  en 
cuanto  a  peste,  y  que  sea  en  ellas  donde  se  desarroUaron  el  afio  193 1 
ia  casi  totalidad  de  los  cases. 

Estas  pesimas  condidones  no  se  dan  en  todos  los  dep6sit08  de  basuras, 
siiiD  cast  tinicamente  en  los  ''campbuscaires",  que  son  lo  que  viven  peor, 
la  nia3roria  f  orasteros,  gente  menesterosa,  sin  prof  esion  detenninada,  que 
acnden  a  la  capital  huyendo  del  hambre  de  sus  pueblos.  Los  basureros  aso- 
ciados  que  constituyen  la  Cooperativa  viven  mejor  instalados,  habitando 
casas  bien  acondidonadas,  piso  alto  completamente  separado  del  mon- 
ton de  basura  y  de  los  establos,  porquerizas  y  cuadra  para  lo»  caballos. 
Algunos  de  ellos  estan,  desde  el  punto  de  vista  de  granja  agricola,  en 
buenas  condidones;  por  ejemplo:  el  grupo  de  casas  que  constituyen  d 
pasaje  Carbonell,  con  sus  porquerizas  bien  instaladas,  bar,  escuela,  etc., 
adoquinado  de  la  calle  central,  cloacas,  pozo  con  bomba  para  cada  basu- 
rero,  etc.  Asimismo  algunas  de  las  casas  de  los  otros  ''usuarios"  del  grupo 
de  Santa  Eularia,  etc.  A  pesar  de  esto,  dejan  todas  que  desear,  pues  estin 
bien  construidas  con  fines  de  aprovechamiento  agricola,  pero  mal  como 
insiakkianes  de  orden  samtario. 

Los  almacenes  de  trapos  abundan  tambito  en  pulgas,  y  no  tanto  en 
ratas.  Aunque  en  todos  ellos  se  encuentran  estos  roedores,  porque  estin 
en  su  mayor  parte  situados  en  pleno  dominio  de  la  pobladon  murina  (ba- 
rrios donde  estan  enclavados  los  basureros). 

Posibles  soluciones  al  probUnta  de  las  basuras. 

Lo  expuesto  es  mas  que  suficiente  para  demostrar  que  el  actual  estado 
de  cosas  requiere  urgentemente  una  solud6n  de  acuerdo  con  los  princi- 
pios  sanitarios  para  evitar  el  peligro  que  actualmente  supone. 

Comenzaremos  este  capitulo  con  el  adjunto  esquema,  tomado  del  libro 
del  ingcniero  sanitario  Sr.  Paz  Maroto. 

-.             ,               .          ...  i     i)    Aprovechamiento. 

Sistwias  de  tratamiento  de  las  basnras |     ^j    Destrucci6n. 


a)    Total...  (El  actualmente  seguido  en  Barcelona: 


i  crfa  de  cerlos,  selecci6n,  estiercol). 

0.  / 


i.^   Aprovechamiento.  /  (    Tnturacidn      )    Para  destinar  el  producto 

Parcial.  ]  ^  |       resultante  a  la  agricultu- 

(    FemKntad6n. )       ra  (abono  org4nico). 
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Destruccidn. 


Vertido  simple. 


Cretnaci6n  total., 


Al  mar. 

A  marismas  o  terrenos  pantanosos. 
A  barrancos  u  hondonadas. 
A  socavones  mineros. 
A  terrenos  inmidables  por  la  plea- 
mar,  etcetera. 


Desechamos,  por  los  inconvenientes  expuestos,  el  sistema  actual  de  apro- 
yediamiento  total  y  el  de  destruccion  por  vertido  simple.  No  es  hecesa- 
rio  esf  orzamos  para  demostrar  que  el  vertido  al  mar  no  podria  ser  una  so- 
lucidn  para  Barcelona,  pues,  aparte  del  coste  elevado,  bastara  indicar  que 
solamente  dos  dias  de  temporal  que  impidiese  la  sialida  de  los  ganguiles 
implicarian  un  almacenamiento  de  3.200  metros  cubicos  de  basuras  en  el 
muelle  de  Barcelona,  de  manera  que  con  este  metodo  quizas  no  se  con- 
seguiria  otra  cosa  que  trasladar  el  centro  de  basuras  de  su  emplazamiento 
actual  al  puerto  de  nuestra  ciudad,  modelo  de  orden  sanitario. 

No5  quedarian,  pues,  para  el^r,  los  dos  sistemas  de  aprovechamiento 
parcial  (trituracion  y  fermentaci6n)  y  el  de  destruGci6n  total  (indne- 
racion). 

Ei  de  \triHar0ci6n  consiste  en  la  reducci6n  de  las  basuras  a  polvo  me- 
diante  unos  aparatos  llamados  masticadores,  que,  gracias  a  la  acdon  com- 
binada  de  desint^racion  y  mezcla  con  un  f  uncionamiento  a  gran  velod- 
dad,  reducen  las  basuras  a  un  polvo  inerte  y  sin  olor.  Cada  masticador  pue- 
de  triturar  seis  toneladas  de  basura  seca  por  bora,  y  necesita  un  motor  de 
50  caballos.  Hay  casas  constructoras  de  masticadores  para  materias  hume- 
das,  tales  como  desperdicios  de  matadero,  etc.  Las  ventajas  de  este  tra- 
tamietito  consisten,  sobre  todo,  en  la  baratura  de  instalacion  y  entreteni- 
miento. 

Ei  procedhnienio  de  fennentaddn  se  basa  en  la  utilizadon  como  abono 
organico  del  producto  resultante  de  la  descomposici6n  de  la  materia  orga- 
nica  en  camaras  zimotirmicas. 

La  f ermentaci6n  en  estas  camaras  (vaso  cerrado)  produce  temperatu- 
ras  que  Uegan  a  70  y  80®  durante  quince  y  veinte  dias  o  mis  que  dura 
el  tratamiento,  suficientes,  pues,  para  la  destrucci6n  de  los  g&menes  pat6- 
genos,  insectos,  larvas  y  huevos,  semillas  de  plantas  parasitas,  etc  £1  pro- 
ducto resultante  es  mucho  mis  rico  (el  doble  aproximadamente)  en  ele- 
mentos  fertilizantes  que  el  estiercol,  cuya  fermentacion  se  ha  hecho  al 
aire  libre  con  grandes  perdidas.  Constituye  tuia  masa  porosa  de  una  gran 
utilidad  para  la  agricultura,  no  solo  por  el  abono  quimico  que  representa, 
sino  por  sus  cualidades  fisicas,  que  hacen  que  retenga  el  agua,  actuando 
de  esponja  y  facilitando  la  duracion  del  contacto  de  todos  los  prindpios 
solubles  nutritivos  para  los  v^etales.  Asi,  pues,  la  materia  resultante  de 
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esta  transformaddn  biol6gica  es  elemento  inmejorable  para  lo  que  en 
agricultura  se  llama  correccidn  de  las  tierras. 

El  sist^nia  de  cremacidn  destruye  por  este  procedimiento  las  basuras 
en  hornos  especiales  y  utiliza  el  calor  asi  produddo  para  transf  ormarle 
en  electricidad,  que  es  vendida  luego  a  la  industria.  Asimismo,  aprove- 
dia  las  escorias  resultantes  (para  {abricaci6n  de  ladrillos,  por  ejemplo), 
que  representan  un  25  por  100  del  tonelaje  total. 

Atinque  la  basura,  en  general,  es  un  combustible  pobre,  la  recuperaci6n 
de  e5te  poder  calorifico  por  su  transformadSn  en  electricidad  puede  dar 
un  rendimiento  utilizable. 

Por  termino  medio,  se  da  como  rendimiento  unas  i.ooo  calorias  en  ve- 
rano  y  3.000  en  inviemo  por  cada  kilogramo  de  basura.  Sqpan  Paz  Maro- 
to  en  nuestras  poblaciones  la  incineracion  de  un  kilogramo  de  basu- 
ra puede  producir  de  0,8  a  1,20  kilogramos  de  vapor,  y  en  cuanto 
a  energia  electrica,  una  tonelada  de  basura  puede  producir  120  a  180 
kilovatios-hora.  Segun  este  calculo,  la  incineraci6n  de  las  basuras  de 
Barcelona  podria  dar  el  siguiente  rendimiento.  Pongamos,  por  ejem- 
plo,  que  Barcelona  tenga  que  quemar  500  toneladas  diarias  (dfra,  como 
hemos  visto,  inferior  a  la  realidad) ;  500  toneladas  a  120  kilovatios  serian 
60.000  kilovatios  diarios,  que  al  afio  darian  12.900.000  kilovatios,  que,  pa- 
gados  a  0,10  pesetas,  serian  1.290.000  pesetas. 

Esta  dfra,  a  primera  vista,  puede  dar  una  impresion  optimista,  pero  es 
necesario  tener  tambien  en  cuenta  el  coste  de  la  f  abricadon  de  esta  elec- 
triddad.  Para  evitar  entrar  en  detalles  sobre  este  punto,  creemos  lo  me- 
jor  resumirlo  todo,  dando  a  continuaci6n  una  nota  de  los  gastos  de  ins- 
taladon  y  entretenimiento  que  implican  la  f  ermentadon  y  la  incineraci6n, 
que  hemos  leido  en  el  dictamen  de  la  Comision  designada  para  el  estu- 
dio  de  las  pliegos  presentados  al  concurso  de  tratamiento  de  basuras  de 
Madrid.  Las  dfras  que  dan  los  concursantes  son,  para  el  tratamiento  de 
200  toneladas  diarias : 

Pesetas 


Iiista]aci6n  de  un  parque  de  incinerac]6n  para  200  tooeladas  diarias...  10.000.000 

Iii8talad6ii  de  itn  parquc  de  {ennenta€i6n  para  aoo  toneladas  diarias...  6.000.000 
Canon  anual  que  deberia  abonar  el  Municipio  para  el  sistema  de  in- 

cineraci6n  995-000 

Canon  anual  que  deberia  abonar  el  Municipio  para  el  sistema  de  fer- 

nientaci6n  695.000 

Tampoco  entramos  en  detalles  de  t^cnica,  por  no  considerarlos  de  este 
lugar  ni  de  nuestra  incumbenda. 

Estos  procedimientos — fermentaci6n  y  cremacion — estan  ambos  san- 
donados  por  la  cienda  y  la  cxperiencia  y  admitidos  por  la  Sanidad  ofi- 
cial.  La  dificultad  estriba  en  aconsejar  cu^  es  el  mejor.  Desde  el  punto 
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de  vista  sanitario  puro,  la  incineracion  es  incomparabiemente  mejor,  pues 
si  la  f  ermentacion  con  sus  temperaturas  de  70  y  80^  puede  verificar  la 
asepsia  del  material  en  tratamiento,  menos  podra  ponerse  en  duda  el 
poder,  no  ya  de  asepsia,  sino  de  esterilizacion  total  y  absoluta  de  la  crema- 
cion  con  sus  temperaturas  de  800  a  i.ooo^  a  que  alcanza,  que  destruyen 
completamente  todo  lo  que  al  sanitario  le  estorba ;  pero  precisamente  con- 
tra esta  destruccion  se  levanta  la  protesta  de  la  tecnica  agricola,  que  ca- 
lifica  acertadamente  de  "despilfarro"  y  de  "vandalismo  quimico"  el  acto 
de  la  destruccion  total  de  lo  que,  mediante  una  adecuada  transf  ormacidn, 
sin  contraveniV  los  preceptos  sanitarios,  constituye  una  fuente  de  ri- 
queza. 

Los  partidarios  del  sistema  de  fermentacion  condenan  por  este  hecho 
el  de  incineracion,  aduciendo  en  pro  del  suyo : 

a)  una  mayor  economia  de  instalacion  y  entretenimiento. 

b)  G)mpleta  resolucion  del  problema  sanitario. 

c)  Un  gran  beneficio  a  la  agricultura  y  a  la  industria. 

Pero  como  cuando  se  va  a  la  solucion  del  problema  de  las  basuras 
impera  siempre  un  criterio  sanitario  y  la  finalidad  es  sanitaria  y  no  de  or- 
den  agricola,  es  seguramente  por  esto  por  lo  que  son  muchos  los  paises 
y  las  poblaciones  que  han  adoptado  la  incineracion.  Conviene  hacer  cons- 
tar  que  en  alguna  de  ellas  el  resultado  desde  el  punto  de  vista  economico 
ha  sido  ruinoso ;  tal,  por  ejemplo,  la  instalacion  del  de  Colonia,  cuyo  Ayun- 
tamiento,  en  reciente  Memoria,  publica  que  los  gastos  swperaban  a  los  in- 
ffresos  en  2.874,700  fnatcos  cmuales  (segun  el  calculo  inicial  del  proyecto, 
debian  ser  compensados  por  los  ingresos),  y  que  la  piedra  basaltica,  cuya 
venta  estaba  calculada  en  1.732.00  marcos,  habia  producido  tan 
solo  25.000. 

Se  desprende,  pues,  cuan  dificil  ha  de  ser,  sin  un  estudio  previo  deta- 
llado  y  aplicado  al  caso  particular,  el  decidirse  por  uno  u  otro  procedi- 
miento  y  la  necesidad  de  estudiar  para  cada  poblacion  las  condiciones  es- 
peciales  y  las  circunstancias  que  concurren,  tales  como:  composicion  de 
las  basuras,  probabilidades  de  venta  de  los  subproductos  obtenidos,  etc. 

Ademas,  el  hecho  de  que  haya  basuras  unas  tributarias  de  la  fermen- 
tacion y  otras  de  la  cremacion,  hace  aconsejable  en  no  pocos  cases  la 
instalacion  de  un  regimen  mixto  de  cremacion  y  fermentacion,  que  que- 
maria  lo  inutil  y  aprovecharia  lo  utilizable  por  medio  de  la  fermentacion. 

Ademas,  en  muchas  poblaciones  el  montar  dos  instalaciones,  aunque 
parece  que  implica  un  gasto  mayor  de  construccion,  produce  una  economia 
de  transporte. 

Por  todas  estas  razones,  creemos  que  despues  de  estudios,  informes  y 
proyectos  detallados,  el  Excmo.  Ayuntamiento,  a  pesar  de  todo  ello,  no 
debe  ir  a  una  solucion  total  del  problema  y  definitive,  sino  al  de  peque&os 
ensayos  de  los  tres  procedimientos  descritos  y  aceptados  (o,  por  lo  menos. 
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de  los  dos — cremact6n  y  fermentacion — )  en  distintos  barrios  de  la  po- 
blad6n  y  de  basuras  de  coinposici6n  similar,  que,  al  paso  que  una  soludon 
pardal  del  problema,  tendria  el  valor  de  un  ensayo  experimental  durante 
un  periodo  corto  de  pocos  afios,  y  permitiria  ir  luego-— con  un  per! ecto 
ccnodmiento  de  causa — a  una  soludon  definitiva  y  total. 

Nuestra  condusion  seria,  pues,  que  se  instalaran,  por  ejemplo,  dos  es- 
tadones  de  tratamiento :  una  de  f  ermentaddn  y  otra  de  cremadon,  para 
un  tonelaje  maximo  de  25  6  50  toneladas  diarias,  en  dos  barrios  que 
pudiesen  fundonar  despues  de  la  misma  manera  definitivamente,  cons- 
tituyendo  asi  para  aqudla  demarcad6n  una  solud6n  definitiva,  y  que  a  la 
vez  seria  un  periodo  de  ensayo  para  la  aplicadon  del  procedimiento  a  to- 
das  las  basuras  de  la  capital.  Aunque  esta  conclusi6n  parezca  demasiado 
simple,  creemos  que  deberia  tomarse  en  consideradon  para  evitar  lo  que 
ha  sucedido  en  muchas  otras  pobladones  de  tener  que  abandonar  una  ins- 
taladon  cuyo  coste  asdende  siempre  a  muchos  millones  de  pesetas,  con 
todo  y  que,  como  es  de  suponer,  no  se  lanzaron  a  dla  sin  estudios  pre- 
vios  y  cakulos  predsos,  como  corresponden  a  una  empresa  de  tal  consi- 
derad6n. 

^El  servicio  deberia  ir  a  cargo  del  Munidpio  o  de  una  Empresa?  Cree- 
mos que  deberia  ser  esto  ultimo,  reservandose,  daro  esta,  el  Munidpio  el 
control  sanitario. 
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CAPITULO   XI 

SUMARIO  Y  CONCLUSIONES 


Durante  nuestro  trabajo  hemos  examinado  un  total  de  8.074  ratas,  de 
dlas  994  provenientes  de  Sanidad  exterior,  y  el  resto,  de  la  captura  por 
rateras  que  se  hace  sistem&ticamente  en  Barcelona  por  el  Instituto  Muni- 
cipal de  Higiene. 

De  ellas  hemos  examinado  bacteriologicamente  4.268,  y  entomol6gica- 
mente,  todas.  Hemos  hallado  en  el  casco  de  la  poblaci6n  un  99,9  por  100 
de  la  especie  E.  norvegicus,  y  0,1  por  100  entre  E.  nUhu  rattus  y  E.  vkfr- 
vegicus  hibemicus.  Por  lo  tanto,  actualmente  puede  considerarse  norvegi- 
cus como  la  especie  tinica  practicamente. 

£n  cuanto  a  la  distribuci6n  de  E.  norvegicus  y  E.  rattus  en  relaci6n  con 
los  f  ocos  pestosos  recientes,  hemos  podido  comprobar  que  la  primera  es 
la  unica  que  existe  en  el  casco  de  la  ciudad  en  la  proximidad  de  aqu611os. 
En  cambio,  la  segtmdai  especie  se  encuentra  limitada  a  la  zona  del  puerto. 

En  las  ratas  provenientes  de  los  barcos  desratizados  por  la  Sanidad  del 
Puerto  hemos  hallado  la  especie  E.  rattus  tipico  y  sus  dos  variedades 
£.  roHus  ftugivorus  y  rattus  dexandrimis. 

Probablemente,  dado  el  parecido  de  ambas,  han  sido  confundidas  por 
casi  todos  los  que  se  han  dedicado  al  estudio  de  las  ratas  de  los  barcos,  y 
por  dlo  la  presencia  de  la  primera  variedad  ha  pasado  inadvcrtida,  a  pe- 
sar  de  que  suele  presentarse  en  buen  numero. 

De  nuestras  experiencias  acerca  del  poder  natatorio  de  £.  nprvegicus 
se  deduce  que,  al  menos  en  agua  dulce,  no  puede  mantenerse  a  flote  du- 
rante mas  de  cinco  minutos,  muriendo  siempre  ahogadas  en  ese  tiempo; 
pero  desde  los  tres  minutos  el  animal  no  se  preocupa  de  avanzar.  Esto 
esti  en  contraposici6n  con  los  datos  de  los  distintos  autores  que  afirman 
que  en  bahia  abierta  puede  nadar  hasta  media  milla,  y  que  en  agua  dulce 
puede  atravesar  rios  de  la  importancia  del  Volga. 

En  el  laboratorio  hemos  experimentado  acerca  del  poder  raticida  de  los 
diversos  productos  empleados,  y  encontramos  una  dif erencia  notable  a  fa- 
vor de  la  pasta  fosforica,  sobre  la  escila,  el  virus  de  Danyz,  etc. 
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Respecto  a  los  ectoparisitos  de  las  ratas,  hemos  hallado  siete  esi>ecies 
de  pulgas,  tin  anopluro  y  tres  especies  de  acaros,  que  son,  respectiva- 
mente : 

Afanipteros 

XenopsyUa  cheopis 1.985  ejemplares. 

Ceratophyllus  fasciatus 1.643  — 

Ctenocephalides  felts 973  — 

Ctenocephalides  cants 88 

Ctenopsyllns  segnis J65  — 

Ptdex  irritans 35  — 

Stenoponia  iripfctmata 3  — 

Total   4.992  ejemplares. 

Anopltiros 

Polyplax  spimUosiis 1.649  ejemplares. 

Acmros 

Eckmolaelaps  echidninus 1479         — 

Bulaelaps  stabuhris 3         — 

Natotdres  muris "  — 

Total  1.48a  ejemplares. 

No  ponemos  los  ejemplares  de  Noioedres  per  tratarse  de  un  sarcoptido, 
que  se  encontraba  en  un  porcentaje  reducido  de  ratas. 

Ahora  bien,  como  estos  parasitos  ban  sido  ballades  por  nosotros  en  dis- 
dntas  epocas  del  atlo,  bemos  segregado  los  dates  de  un  ano  completo  des- 
de  marzo  de  1932  a  febrero  de  1933,  para  establecer  las  variaciones  anua- 
les  y  los  porcentajes  relativos  durante  los  distintos  meses  del  a&o. 

Condensando  las  conclusiones  que  a  este  respecto  bacemos  en  el  capitu- 
lo  correspondiente,  encontramos  que  la  especie  predominante  es  el  C^r, 
fasciaius,  que  alcanza  un  47,8  por  100  anual,  siguiendole  despufe  la 
X.  cheopis,  con  un  36,2  por  100.  La  curva  de  la  X,  cheofns  muestra  un 
paralelismo  retrasado  con  la  curva  de  la  temperatura,  debido  al  desarroUo 
larvario,  y  alcanza  su  maximo  con  un  porcentaje  de  62,2  y  74,0  por  100, 
respectivamente,  en  los  meses  de  septiembre  y  octubre,  mostrando  su  mi- 
nimo  de  3  por  100  en  marzo  de  1932  y  enero  de  1933. 

El  Ceratophyllus  fasciatus  sigue  una  marcba  inversa  a  la  temperatura 
y  tiene  su  maximo  de  82,7  por  100  en  el  mes  de  enero,  y  un  minimo  de 
13,5  por  100  en  septiembre.  No  se  puede  distinguir  una  correspondenda 
entre  la  curva  de  humedad  y  la  de  las  especies  de  pulgas,  quizd  por  man- 
tenerse  siempre  elevada. 

En  cuanto  a  las  demas  especies,  el  Ct,  felis  sigue  su  marcha  paralela  a 
la  de  X.  cheopis,  alcanzando  un  m&ximo  en  agosto  de  37,9  por  100;  la 

-  106  - 


Ct.  segms  tiene  dos  vertices  en  los  meses  templados,  lo  cual  prueba  quizi 
que  necesita  temperaturas  moderadas»  y  las  restantes  espedes  se  capturan 
tan  pocas  veces,  que  no  puede  sacarse  de  ellas  conclu8i6n  alguna. 

Sin  embar^,  la  misma  escasez  de  Pidex  irritans  parece  indicar  que  s61o 
acade  a  la  rata  en  ausencia  de  otro  huesped  mis  adecuado. 

En  cuanto  al  indite  de  pulgas  por  rata,  es  decir,  a  su  media,  nos  en- 
contramos  con  un  tndice  medio  anual  de  0,6,  es  decir,  francamente  bajo. 
Si  tmimos  a  ello  que  la  especie  predominante  no  es  la  X,  cheopis,  sino  el 
Cir.  fa^ciatus,  tendremos  que  Barcelona  entra  en  el  grupo  de  las  pobla- 
dones  relativamente  poco  infectables,  y  cuyos  brotes  son  prontamente 
combatidos. 

Se  han  ensa3rado  diversos  metodos  de  cria  de  pulgas,  entre  dlos  el  de 
la  placa  de  escayola  y  el  de  Langeron,  sin  obtener  resultados  positivos. 
Tan  solo  por  el  mitodo  Leeson,  y  una  vez  corregidas  las  f  altas  de  tecni- 
ca,  hemos  podido  obtener  excelentes  resultados  y  continuar  diu^nte  tres 
generadones  consecutivas  la  cria  de  X.  cheopis  y  la  de  Cer.  fasciatw. 

En  los  distintos  ensayos  que  hemos  realizado  acerca  de  la  inf  ecci6n  ex- 
perimental de  virus  de  la  seudotuberculosis  de  los  roedores,  por  medio 
de  las  pulgas  hemos  podido  comprobar  que  no  es  factible,  quiza  debido  a 
una  septicemia  poco  intensa. 

Respecto  a  la  longevidad  de  las  pulgas,  nuestros  resultados  han  sido 
siempre  inferiores  a  los  obtenidos  por  otros  autores,  tanto  en  lo  que  se 
refiere  a  pulgas  alimentadas  diariamente  como  a  las  pulgas  en  ayunas.  En 
el  primer  caso,  la  longevidad  maxima  la  hemos  obtenido  con  el  Cer.  fas- 
ciaius,  que  alcanzo  unos  seis  meses  (desde  el  28-XII-32  al  20-VI-33),  y 
en  el  segundo  la  obtuvimos  con  la  X.  cheopis,  que  permanecio  durante 
veinticinco  dias  sin  alimentarse.  Nuestros  datos  en  este  respecto  se  apro- 
ximan  mas  a  los  que  ha  obtenido  Leeson. 

Por  ultimo,  con  objeto  de  comprobar  la  hipotesis  de  Ricardo  Jorge  so- 
bre  la  distinta  inf  ectabilidad  de  las  pulgas  en  relaci6n  con  la  estructura  del 
proventriculo,  hemos  llevado  a  cabo  un  estudio  detenido  de  dicho  6rgano, 
que  hasta  ahora  no  se  habia  realizado,  tanto  por  cortes  histol6gicos  como 
por  disecciones,  que  han  permitido  ver  bien  los  procesos  quitinosos  in- 
ternos. 

En  estos  hemos  encontrado  ligeras  diferencias  en  cuanto  a  su  tamano 
y  a  la  forma  de  las  quillas  de  que  est&n  provistos  en  las  distintas  especies ; 
pero,  sin  embargo,  a  nuestro  juicio,  no  son  suficientes  para  explicar  la  dis- 
tinta infectabilidad  natural  de  unas  y  otras. 

Hemos  creido  encontrar  una  explicacion  a  este  hecho,  que  puede  ser- 
vir  para  un  futuro  tema  de  trabajo,  en  el  poder  fagocitario  de  la  sangre 
de  los  huespedes  habituates,  pues  es  indudable  que  una  pulga,  cuyo  animal 
predilecto  sea  resistente  a  la  inf  ecci6n  pestosa  por  esta  propiedad  de  su 
sangre,  ha  de  desembarazar  de  bacilos  su  proventriculo  siempre  que  vuel- 
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va  a  nutrirse  sobre  el,  lo  cual  ocurrira,  a  nuestro  juicio,  con  relativa  fre- 
cuencia,  coadyuvando  a  ello  la  lentitud  de  la  digestion,  que  acontece  cuan- 
do  cambian  de  hu^sped.  Esto  explicaria  que  el  O.  felts  y  cams,  que  se 
encuentran  sobre  el  perro,  animal  resistente  a  la  peste,  a  pesar  de  tener 
el  proventriculo  en  excelentes  condidones  para  el  desarrollo  de  los  ger- 
menes  pestosos,  no  tenga  papel  importante  en  la  transmisi6n  de  esta  en- 
fermedad,  aparte,  naturalmente,  del  poder  bactericida  de  sus  jugos  di- 
gestivos. 

Resultado  de  la  autopsia  en  las  rotas  de  Barcelona. — Sobre  4.268  ra- 
tas  autopsiadas  de  julio  de  1931  a  enero  de  1934,  no  hemos  encontrado 
mas  que  una  rata  sospechosa  de  peste  (septiembre  de  1931),  procedente 
de  un  foco  donde  hubo  cuatro  casos  de  peste  htunana;  las  lesiones  ma- 
cro y  microscopicas  conducian  al  diagnostico  de  peste,  pero  la  inocula- 
cion  al  cavia  iu€  negativa.  Como  dicha  rata  fue  recogida  muerta  y  sus 
visceras  estaban  ya  en  putref  accion,  la  prueba  de  inoculaci6n  no  tiene  todo 
su  valor  en  sentido  negativo. 

Una  gran  proporci6n  de  ratas  de  Barcelona,  pertenedentes  a  Epimys 
norvegicus,  son  portadoras  de  lesiones  hepaticas,  producidas  por  un  gusano 
nematode  de  la  familia  de  los  Tricuridos  (el  Hepaticola  hepdtica). 

En  menor  proporcion  se  encuentran  quistes  en  el  higado,  produddos 
por  el  dsticerco  de  la  Taenia  crassicolis. 

En  algunos  ejemplares  hemos  encontrado  lesiones  pulmonares  seudo- 
tuberculosas,  produddas  por  un  germen  grampositivo  difteroide,  el  Cory- 
nebacteriu(in  kutscheri. 

En  las  visceras  de  las  ratas  recogidas  muertas  se  encuentran  f  recuen- 
temente,  en  los  frotis,  germenes  con  coloradon  bipolar,  que  pueden  indu- 
dr  a  error  con  el  bacilo  pestoso.  De  ellas  se  aisla  constantemente  el  coli- 
badlo. 

En  las  condidones  de  nuestra  experiencia,  el  colibacilo  invade  las  vis- 
ceras una  hora  despues  de  la  muerte. 

Es  muy  frecuente  el  parasitismo  intestinal  por  Hhnenolepis  fratema, 
encontrandose  este  parasito  en  gran  numero  en  el  mismo  individuo. 

Todos  los  lotes  de  ratas  Epimys  norvegicus,  procedentes  de  Barcelona, 
y  la  mayor  parte  de  las  del  Delta  del  Ebro,  ban  demostrado  ser  portado- 
ras del  virus  de  la  espiroquetosis  icterohenumrdgica. 

Algunas  inoculadones  practicadas  con  ratas  Epimys  norvegicus,  proce- 
dentes de  otras  localidades  (Reus),  y  las  Epimys  rattus,  procedentes  de  Sa- 
nidad  exterior  (cianhidrizaci6n  de  buques),  ban  dado  resultado  negativo 
en  este  sentido. 

Los  pases  en  el  cavia  del  virus  de  espiroquetosis  icterohemorragica  ais- 
lado  nos  ban  dado  los  resultados  siguientes : 

Incubacion  de  cinco  o  seis  dias,  sis  grandes  trastornos  ostensibles. 
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Fiebre  de  40  a  41^,  que  aparece  al  sexto  o  s^ptimo  dia,  acompafiada  de 
enflaqueciiniento,  erizamiento  del  pelo  y  flaoddez  muscular. 

Ictericia  hada  el  s^ptimo  dia,  aproximadamente. 

Hipotermia,  coinddiendo  casi  con  la  icterida  o  s^^6ndola  de  poco. 

Muerte  hada  el  octavo  o  noveno  dia»  con  el  cuadro  tipko  y  descrito 
aoterionnente. 

£1  curse  de  la  inf  ecd6n  puede  acelerarse  por  una  inf  eod6n  sobreana- 
dida,  pudiendo  Uegax  a  constituirse  el  cuadro  tipico  y  la  muerte  en  cua- 
tro  dias. 

No  todos  los  cavias  inoculados  mueren.  Algunos  siguen  la  misma  mar- 
cha  clinica;  pero  despu6s  de  la  icteria,  curan.  En  toda  investigadon  de  la- 
boratorio  para  diagnostico  en  el  hombre  es  prudente,  pues,  inocular,  por 
b  menos,  cuatro  cavias,  y  a  poder  ser,  con  orina  del  enfermo  de  diferen- 
tes  micdones. 

Los  cavias  que  han  sobrevivido  a  una  primera  inoculad6n  resisten  una 
segunda  a  dosis  dnco  veces  mayor. 

Las  lesiones  que  ofrecen  a  la  autopsia,  no  siempre  constituyen  el  cua- 
dro tipico  descrito.  En  algunas  ocasiones  s61o  se  presenta  una  congestidn 
hemorragica  dif  usa  en  los  pulmones. 

La  rata  blanca  de  laboratorio  resiste  a  la  inoculad6n  por  via  intrape- 
ritoneal, pero  conserva  d  virus,  puesto  que,  sacrificadas  a  los  dos  meses, 
la  inoculadon  del  triturado  de  sus  visceras  a  cobayas  nuevos  les  provoca 
la  espiroquetosis  tipica. 

En  las  mismas  zonas  donde  hemos  capturado  ratas  espiroquet6sicas 
(Delta  del  Ebro  y  Barcelona)  se  han  dado  despues  cuatro  focos  de  espiro- 
quetosis icterohemorr&gica  en  el  hombre  (uno,  en  San  Carlos  de  la  Ra- 
pita ;  otro,  en  Jesus  y  Maria,  Delta  del  Ebro ;  otro,  en  Hospitalet,  y,  ulti- 
mamente,  uno,  en  Barcelona).  Los  dos  primeros  grupos  de  casos  se  dieron 
en  trabajadores  del  cultivo  del  arroz ;  el  de  Hospitdet,  en  obreros  de  las 
limpieza  de  acequias  de  regadio,  y  el  de  Barcelona  ha  constituido  una  epi- 
demia  de  origen  hidrico,  comprobada  epidemiologicamente  y  bacteriol6- 
gicamente  (aislamiento  del  leptospira  de  una  fuente  contaminada  de  la 
que  habian  bebido  los  enfermos). 

Encuesfa  epidemiolSgica  sobre  la  peste  bubSnica. — En  Barcelona  ha 
habido  brotes  epiddmicos  de  peste  en  los  aiios  1905,  1906,  1919,  1922, 

1923, 1930  y  1931. 

La  epidemia  de  1931  estuvo  constituida  por  26  casos  de  peste  bub6ni- 
ca,  localizada  en  los  focos  de  basuras  y  trapos  de  los  alrededores  de  la 
dudad 

Las  caracteristicas  epidemiologicas  incluyen  netamente  este  brote  en 
las  epidemias  de  origen  murino. 

Por  razones  de  orden  epidemiologico,  creemos  que  no  hay  relaciSn  de 
dependencia  fiinguna  de  imas  epidemias  con  otras,  pudi6ndose  admitir  uni- 
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camente  esta  relacion  cuaiido  el  periodo  intermediario  entre  una  epidemia 
y  otra  ha  sido  corto  (1922-1923  y  1930-1931). 

.Yo  es  admisihh,  baja  ningun  concepto,  que  haya  habido  desde  1905  (en 
que  se  presento  el  primer  brote  de  pcste  en  Barcelona  desde  1681)  una 
enMOotia  pestosa  iatente  en  la  poblacion  murina,  manifestandose  por  bro- 
tes  epidemicos  en  los  aiios  citados. 

Esta  Gonclasion  tiuestra  se  apoya  en  consideradones  epidemicdogicas,  y 
adetna9,  en  los  hechos  conoddos  de  la  extindon  espontinea  de  la  peste 
murina,  a  la  que  se  llega  por: 

Resistenda  o  inmunidad  que  adquieren  las  ratas. 

Transmiston  de  esta  inmunidad  a  las  nuevas  generadones. 

Eliminacion  de  tos  individuos  menos  resistentes. 

Tendenda  a  la  formadon  de  las  lesiones  que  ban  sido  llamadas  por  la 
Comision  inglesa  de  la  India  Resolving  o  Resolved  plague,  que  condu- 
cen  a  la  curadon. 

Ausenda  de  transformadon  de  esta  forma  Resolving  en  peste  aguda 
o  septicemica,  unica  transmisible  a  los  otros  animales  por  los  ectopara- 
sitos. 

Fagocitosis  del  bacilo  en  el  interior  dd  proventriculo  de  la  pulga,  ejer- 
dda  por  la  misma  sangre  chupada»  y  aumentada  cuando  procede  de  un 
animal  parcialm^nte  inmtinizado. 

Disminucion  de  la  virulenda  del  badlo  en  el  organismo  de  las  ratas 
inmunizadas, 

Postble  interv€iici6ti  de  un  bacteriof  ago  antipestoso. 

Desratizacion  activa  practicada  por  d  hombre. 

£1  origen  del  brote  de  1931  ha  sido  desconoddo,  si  bien  por  las  raio- 
ne&  expuestas  anteriormente  debe  considerarse  como  importado,  o  en  todo 
caso,  que  fuese  importado  en  1930,  si  se  admite  relad6n  de  dependendt 
entre  la  peste  de  estos  dos  afios. 

Relacionando  el  tiempo  en  que  ban  tenido  lugar  los  diferentes  brotes 
de  peste  en  Barcelona  desde  1905,  con  el  estudio  que  hemos  llevado  a 
cabo  sobre  los  ectoparasitos,  veremos  que  coindden  con  el  periodo  de  mi- 
ximo  desarrollo  de  la  XenopsyUa  cheopis  (verano  y  otono). 

Habida  cuenta  de  la  evidentc  rclad6n  existente  entre  raias,  kasuras  y 
peste,  una  medida  profilactica  eficaz  y  definitiva  dd)e  ser  la  soluci6n  dd 
problema  de  las  basuras  damiciliarias.  Como  sea  que  un  estudio  tccnico 
previo  no  cs  suficientc  para  el  conocimiento  exacto  del  ulterior  resultado 
economico  (segun  se  ha  demostrado  con  lo  ocurrido  en  otras  capitales), 
creemos  que  podria  comenzarse  rapidamente  con  la  construcdon  de  dos 
pequenas  instalaciones :  una,  de  f ermentadon,  y  otra,  de  indneradon  en 
dos  barrios  distantes,  que  a  la  vez  que  constituiria  una  solud6n  parcial, 
tendria  el  valor  de  un  estudio  experimental,  que  podria  decidir  al  Moni- 
cipio  a  adoptar  para  el  tratamiento  total  el  o  los  procedimientos  que  le 
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ofrederan  mas  garantias  de  orden  sanitario  y  economko  a  la  vez.  Las 
dedstones  que  se  adoptaren  no  deberian  presdndir  de  los  intereses  legdL- 
les  que  ha  creado  el  actual  sistema  de  aprovechamiento  de  las  basuras. 

Bji  tanto  no  se  vaya  a  dicha  solucion,  debe  continuarse  la  desratizacion 
activa  y  sistem&tica  (como  se  practica  ahora),  aun  cuando  no  se  presenten 
casos  de  peste  humana  ni  epizootias. 


Trabajo  realizado  en  el  Labgratorio  MuNiaPAL  DE  Barcelona 
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Reprinted  from    The    Medical    Press    and 
Circular,  May  17,  1933. 

Case  of  Tokelau  (Tinea  imbricata) 
of  Fifteen  Years'  Standing  in  a 
European 

By  Sir  ALDO  CASTELLANI,  K.CM.G., 
D.Sc,  M.D.,  F.R.C.P.,  Director-ln-Chlef, 
Ross  Institute  for  Tropical  Diseases 

The  patient  (Mr.  H.  A.  B.)  first  noticed  the 
eruption  while  in  the  Army,  on  active  service 
in  Arabia,  in  1916.  He  entered  the  hospital 
at  Aden  ;  received  treatment  there  without 
any  benefit.  Was  sent  to  England,  and  was 
treated  in  different  hospitals.  The  condition 
improved,  and  he  was  sent  to  Bombay  (1917), 
but  before  arriving  there  the  eruption  broke 
out  violently  with  terrible  pruritus.  After  a 
short  time  in  Bombay  he  was  sent  back  to 
England.  Having  obtained  no  distinct  benefit 
from  treatment  in  several  military  hospitals, 
he  consulted,  in  London,  Dr.  Pringle  (privately), 
who  made  a  tentative  diagnosis  of  tinea  imbri- 
cata, and  advised  the  patient  to  see  me,  but  I 
was  then  in  the  Balkans.  From  his  treatment 
he  received  some  slight  relief,  which,  however, 
was  only  temporary.  The  patient  went  before 
the  Medical  Board  of  India  in  December,  1917. 
No  definite  diagnosis  was  made ;  he  was 
invalided,  and  informed  that  it  would  be  in- 
advisable for  him  to  reside  in  tropical  countries. 
Soon  after  having  been  discharged  he  went 
to  Japan,  and  stayed  in  that  country  until 
1922  ;  also  visited  Manchuria  and  Korea  in 
1919-1920.  He  returned  to  England,  via 
Canada,  in  1922,  and  has  not  since  left  this 
country.  He  entered  Roehampton  Hospital 
at     the    beginning    of    February,     1932.     He 
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benz.  CO. ;  various  mercurial  ointments ;  sali- 
cylic acid  and  resorcin  in  lanolin  ;  betanaphthol 
and  salicylic  acid  in  vaseline  ;  scariet  red  ; 
brilliant  green  ;   X-rays  ;  ultra-violet  rays. 

Present  Condition. — The  eruption  is  present 
on  most  regions  of  the  body  and  typical  of  the 
variety  of  tinea  imbricata  due  to  Endoder- 
mophyton    indicum,    the    lesions    being    more 


Appearance  of  the  eruption. 

superficial  than  in  the  type  due  to  E.  tropicale. 
The  scales  are  fairly  large,  tissue  paper-like 
and  adherent,  not  falling  spontaneously.  The 
pattern  of  the  eruption  is  best  seen  by  examining 
the  photographs  with  a  magnifying  lens.  From 
the  scales  a  fungus  with  all  the  characters  of 
Endodermophyton  indicum  has  been  grown,  the 
growth  being  of  a  pink  colour,  and  serum  very 
slowly  liquefied.  The  condition  is  improving 
under  treatment  consisting  of  the  application 


to  the  patches  of  the  fuchsin-acetone-resorcin 
paint  I  introduced  a  few  years  ago  in  the 
treatment  of  epidermophytosis. 

Tokelau  (tinea  imbricata),  as  well  known,  is 
a  strictly  tropical  disease,  being  found  only  in 
certain  regions  of  the  tropics,  where  it  is  at 
times  confused  with  ichthyosis — it  has  been 
called  tropical  ichthyosis — or  with  dermatitis 
exfoliativa  ;  but  the  microscopical  examination 
of  the  scales  will  reveal  masses  of  fungus. 
When  large  portions  of  the  body  are  affected 
the  disease  is  practically  incurable.  A  fairly 
complete  description  of  the  disease  may  be 
found  in  the  "  Manual  of  Tropical  Medicine  " 
(Castellani  and  Chalmers),  p.  2059. 
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T6moignage  de  ma  vive  affection. 


MEIS   ET   AMICIS 


INTRODUCTION 


Dans  le  cours  do  nos  dernieres  anneos  d'etudes  dans 
cette  faculle,  nous  avons  eu  roccasion  assez  rare  en  Eu- 
rope, d*observer  deux  foix  I'elephantiasis  des  Arabes.  II 
nous  a  paru  interessant  de  faire,  a  propos  de  ces  deux  cas, 
quelques  reeherches,  sur  retiologie  de  eette  horrible  et 
desolanle  affection.  C'est  le  resume  de  nos  lectures  que 
nous  presentons  a  nos  jug(»s  dans  cette  these. 

La  cause  parasitaire,  qui  seule  expliquo  les  observa- 
tions que  nous  avons  recueillies,  est  cxposi'^e  d'une  faron 
soramaire  dans  les  dissertations  inaugurales  qui  Iraitent 
de  Vetiologie  de  la  maladie.  Ces  considerations  nous  ont 
conduit  a  restreindre  notre  sujet  aux  rapports  de  Tele- 
phantiasis  avec  la  filaire,  et  nous  avons  pense  qu'ainsi 
limite,  il  pouvait  recevoir  un  developpement  plus  com- 
plet.  Nous  nous  proposons  de  donner  un  aper^u  de  This- 
toire  de  ce  parasite,  d'analyser  les  travaux  relatifs  a  son 
rdle  dans  la  genese  de  Taffection  qui  nous  occupe,  et  de 
discuter  les  objections  qui  ont  ete  formulees  centre  son 
influence. 

Nous  diviserons  notre  etude  en  trois  chapitres.  Le 
chapitre  I  sera  consacre  a  Thistoire  naturelle  de  la  filaire, 
il  comprend  Thistorique  de  sa  decouverte,  ses  caracteres 
^nalomiques,  la  periodicite  de  son  apparition  dans  les  ca- 
pillaires  cutanes,    ses  migrations    et  sa  metamorphose. 
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Ges  notions  sont  indispensablespour  comprendre  lemode^ 
d'action  du  ver. 

Dansle  chapitre  II,  nous  etudierons  le  role  pathogeni- 
que  de  la  filaire  et  nous  exposerons  les  arguments  et  les 
faits  sur  lesquels  il  repose. 

Enfin,  dans  le  troisieme  chapitre,  nous  examinerons 
les  critiques  qui  ont  ete  faites  a  la  theorie  parasitaire. 

Mais  avant  d'aborder  notre  sujet,  nous  sonaraes  heu- 
reux  de  presenter  a  nos  maitres  le  temoignage  de  notre 
profonde  reconnaissance.  Que  MM.  les  Professeurs  G.  See, 
Peter  et  Potain  dont  nous  avons  pu  apprecier  la  grande 
bienveillance  daigne  accepter  Thommage  de  Tadmiration 
que  nous  ont  inspiree  leurs  savantes  et  interessantes  le- 
(^.ons.  Nous  prions  M.  le  professeur  Bouardel,  doyen  de 
cette  faculte,  de  recevoir  nos  remerciements  pour  Thon- 
neurqu'il  nous  fait  en  acceptant  la  presidence  de  notre 
these. 


CHAPITRE  I 


De  la  fllaire  du  sang  de  rhomme 


A.  — Historique. 

En  aout  1863,  Demarqaay  decouvrit,  dans  le  liquide 
laiteux  provenant  d'une  hydrocele  de  la  tunique  vageriale 
d*un  jeune  homme  de  la  Havane,  ToBuf  et  rembryon  d'un 
ver  particulier.  II  les  decrivit  la  meme  annee  comme 
appartenant  a  un  helminthe  nematode,  n*  Davaiue, 
d'apres  un  dessinqui  lui  fut  presente,  declara  quece  para- 
site a  ne  ressemblait  par  sa  forme  a  rien  de  decrit  (1)  ». 

Ce  fait,  malgre  son  interet  et  son  importance,  tomba 
dans  Toubli,  sans  doute  a  cause  de  son  isolement  et  de 
Timpossibite  d'un  contrdle  immediat. 

Aussi,  quand,  le  A  aout  1866,  le  naturaliste  allemand 
du  nom  de  Wucherer,  en  cherchant  la  Bilharzia  ha3ma- 
lobia  dans  le  sang  d'un  chylurique  du  Bresil,  rencontra  le 
meme  eutozaaire  il  crut  pouvoirle  considerer  comme  nou- 
veau  dans  la  science  (2). 

La  decouverte  de  Tillustre  chirurgien  avait  passe  ina- 
peroue  ;  celle  du  naturaliste,  publiee  seulement  en  1868  a 
une  epoque  oil  lui  on  ceux  qui  en  avaient  connaissance 


(ij  Demarquay.  —  Gazette  mMtcale  de  Paris,  XVIII,  1863. 
(2)  Wucherer.  —  Gaz,  m4d.  da  Bahia,  1868;  trad,  in  Arch,  de 
m6d.  navale  1870,  I.  Ill,  p,  141. 
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avaientdeja  reani  de  nombreux  cas  semblables,  fixa  da- 
vantage  rattention.  Ainsi  s^explique  pourquoi  cette  decou- 
verte  dont  Thonneur  revient  en  realile  a  Demarquay  est 
generalement  attribuee  a  Wucherer.  et  aussi  pourquoi  le»- 
observateurs  nese  sontmis  a  la  recherche  du  parasite  quk 
partir  de  cette  derniere  annee. 

Bientfit,  en  eifet,  Leuckart  (1)  le  signala  dans  un  cail- 
lot  sanguin  qu'il  avail  recu  de  Bahia  ;  Lew^is  (2),  dans 
rinde,  et  Salisbury  (3),  aux  Etats-Unis,  Tobserverent  dans 
Turine  de  plusieurs  individus  atteints  de  chylurie  tropi- 
cale.  En  1870,  Crevaux  (4),  chez  un  malade  de  la  Guade- 
loupe, et  Spencer  Gobbold  (5)  chez  un  autre  de  Port-Nata^ 
le  retrouverent  dans  les  memes  conditions  que  leurs  de- 
vanciers. 

En  1872,  Lewis  (())  le  vit,  non  plus  dans  Purine  oii  on 
Tavait  presque  exclusivement  rencontre  jusqu'alors,  mais 
dans  le  sang,  chez  un  hindoii  qui  souffrait  de  diarrhea 
chronique.  Le  ver  vivait  dans  ce  liqiiide  saguin  comme 
dans  son  element  naturel,  le  medecin  de  Calcutta  le  consi- 
dera  comme  un  veritable  hematozoaire  et  le  baptisa  du 
nom  (le  filnria  sajigidnis  hominis  qui  lui  a  ete  conserve  (7). 

La  decouverte  de  la  filaire  dans  le  sang  eclaira  de  la 


(1)  Leuckart.  —  Die  parasiten  der  Menschen. 

(2)  Lewis.  —  Ann.  report  on  the  sanit...  in  India,  18()8. 

(3)  Salisbury.  —  Brit.  med.  Journal,  28  juil.  1872. 

(4)  Crevaux.  —  H6maturie  chyl.  et  grais.  Th.  Paris,  1872. 

(5)  Gohbold,  —  Brit.  m6d.  Journ.  187?,  20juillet,  M6d.  Times. 

(0)  Th.  Lewis.  —  On  a  hoemalozoon,  etc.  Calcutta  1872.  Analyse 
in  Journ.  de  Tanat.  et  de  la  physiol.,  1873. 

(1)  Lewis.  —  On  a  hcematozoon,  etc.  Calcutta  1874.  Analyse  ia 
Arch,  do  med.  nav.  t.  XXX,  1878. 
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plus  vive  lumi6re  ses  relations  pathologiques.  Lewis  lui- 
tneme  en  recuillit  les  fruits  deux  ans  plus  tard. 

B.  —  Des  rapports  de  la  filaire  du  ssLtig  avec 
Vdlephantiasis  des  Arabes. 

Poursuivant  ses  recherches  dans  la  voie  qu'il  avail 
ouverte,  ce  medecin  ne  tarda  pas  k  signaler  la  presenee  de 
Tanimal  dans  une  autre  affection  ;  il  le  trouva  dans  le 
sang  et  dans  la  lymphe  d'un  grand  nombre  d'individus 
atteints  d'elephantiasis  des  Arabes.  En  face  de  ce  fait  et 
^  de  sa  frequence,  il  n'hesita  pas  a  admettre  une  relation  de 
cause  a  effel  entre  le  parasite  et  la  maladie  (i). 

L'annee  suivante,  un  savant  et  perspicace  observateur 
dont  nous  retrouverons  souvent  le  nom  dans  le  cours  de 
"Ce  travail,  Patrick  Manson,  medeccin  des  dounnes  chi- 
noises  d'Amoy,  se  rait  a  la  recherche  de  Thematozoaire.  II 
Je  rencontra  chez  un  dizieme  des  habitants  de  cette  ville. 
Les  uns  etaient  en  parfaite  sante,  d'autres  etaient  atteints 
de  maladies  qui  evidemment  ne  pouvaient  etre  rapportees 
au  ver,  mais  le  plus  grand  nombre  souffraient  d'elephan- 
tiasis  et  de  chylurie.  II  attribua  ces  deux  affections  k  la 
presence  de  Teutozoaire,  et  posa  les  bases  de  la  theorie  qui 
porte  aujourd'hui  son  nom. 

Cependant,  la  filaire  adulte  restait  toujours  inconnue. 
Ce  n'est  que  le  21  decembre  1876  que  Bancroft  (2)  la  decou- 
vrita  Brisbane  (A ustralie).  II  Ta  trouva  d'abord  dans  unabces 


(1)  Lewis.  —  The  pathological  significance.  Calcutta  1874  et  the 
Laucet,  1875. 

(2)  Baucroft.  —  Cit6  par  Gobbold  in  the  Laucet,  14  juil.  1877. 
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lymphatique  du  bras,  puis  peu  de  temps  apres,  dans  une 
hydrocele  du  cordon  spermatique.  Au  mois  d'aout  1877^ 
Lewis  demontra  sa  presence  dans  un  cas  d'elephantia- 
sis  (1).  Nous  rapportons  eetle  interessante  observation. 

Le  malade,  un  jeune  Bengalais,etait  atteint  de  tumefac- 
tion variqueuse  du  scrotum.  II  n'avait  jamais  eu  ni  chylu- 
rie,  ni  Ivmphorrhagie  culanee.  La  peau  de  ses  bourses  etait 
parsemee  de  vesicules  et  presentait  la  consistance  raoJle  et 
spongieuse  ordinatrement  observee  en  pareil  cas.  On  pro- 
ceda  a  I'ablation  de  la  lumeur.  Des  la  premiere  incision^ 
il  s  ecoula  un  liquide  jaunalre,  sero-lactescent  qui  coagula 
rapidement.  Le  microscope  permit  d'y  voir  de  nombreux 
embryons  de  filaire,  que  Ton  retrouva  dans  toute  Tepais- 
seur  des  tissus,  dans  les  varices  lymphatiques  et  dans  une 
hydrocele  du  cordon  spermatique.  Mais,  dans  toutes  cea 
parties,  il  fut  impossible  de  decouvrir  le  progeniteur.  On 
allait  renoncer  a  sa  recherche  quand  Tattention  tut  attiree 
par  un  peloton  de  filaments  blanchatre  contenu  dans  un 
cailJot  sanguin  ;  c'etait  le  ver  parent. 

Silva  Araiijo  et  Victorino  Pereira  Tont  retrouve,  quel- 
ques  mois  apres,  dans  un  autre  cas  d6  lympho-scrotum, 
complique  de  chylurie  et  de  Craw-Graw  (2). 

Les  exemplaires  rencontres  par  ces  diflerents  observa- 
teurs  etaient  des  femelles.  Le  connaissance  du  mkle  ne 
date  que  de  1886  ;  nous  la  devons  a  deux  medecins  bresi- 
liens,  Figueira  de  Saboia  qui  en  a  trouve  un  specimen  dans 


(1)  Lewis.  —  The  Laucet,   II,  1877  et  1882.  Arch.  m6d.  nav  t. 
XXIX,  p.  200. 

(2)  S.  Araujo.  —  Gaz.  med.  da  i^a/na,  1877.  Arch.  med.  nav.  1878.. 
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le ventricule  droit  du  cobup  (1)  et  Pedro  S.  de  Magalhaes 
qui  Ta  d6cpit  (2).  En  1888,  Sibtharpe,  profbsseur  au  Midi- 
•-car  College  de  Madras,  a  recueilli  les  deux  sexes,  etroite- 
mentunis,  a  la  surface  de  section  d'une  tumeur  lymphan- 
giectasique  du  scrotum  (3). 

C  —  CavRCtdres  anatomiques  de  la  filaire 
du  sang  humain. 

Malgre  le  petit  nombre  de  vers  adultes  rencontres 
jusqu'a  present,  nous  possedons,  grace  aux  travaux  de 
Lewis,  de  Mauson,  de  Sp.  Cobbold,  de  Magalhaes  et  de 
Bourne  (i)  une  description  assez  complete  de  la  filaire  du 
«ang.  (loc.  citj 

Nous  rappellerons  brievement  ses  caracteres  anato- 
miques. 

La  filaire  est  vivipare  ;  Lewis  et  Manson  ont  vu  sortir 
de  ses  tubes  uterins  des  embryons  absolument  identiques 
k  ceux  qu'ils  ont  trouves  dans  le  sang  et  dans  la  lymphe. 
Les  oBufs  qui  sont  en  liberte  dans  la  circulation  sont  des 
produits  d'avortement;  ils  sont  en  tout  semblables  a  ceux 
^ui  sont  encore  contenus  dans  les  ovisacs  et  presentent 
des  leur  ponte  un  commencement  de  segmentation.  Ils 
sont  de  forme  ovale,  depourvus  de  coque  et  recouverts 
seulement  d'un  chorion.  Leur  contenu  est  granuleux  et 


(1)  F.  de  Saboia-  —  Cit6  par  le  suivant. 

(2)  Magalhaes.  —  Revue  des  Cours  de  la  Fac.  de  Rio-de-J,,  t. 
JIL  1886. 

(3i  Sibthorpe.  —  Brit.  m6d.  journal,  t.  I,  p.  1344,  1889. 
(i)  Bourne.   —  Ibidem  t.  1,  p.  1050,  1888. 
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separe  de  la  parol  par  un  espace  clair.  Au  moment  de  leur 
expulsion,  ils  mesurent  21  u  sur  18  u  ;  in  utero,  quanA 
Tembryon  y  devient  visible,  ils  ont  atteint  les  dimensiona- 
de  30  u  sur  37  u. 

Les  embryons  fourmillent  dans  la.  circulation ;  leur 
nombre  dans  la  masse  totale  du  sang  a  ele  evalue  h  140.000 
(Lewis),  h.  1.500.000  (Myers),  a  2  millions  (Manson).  Ce  sont 
de  petits  vers  arrondis,  allonges,  effiles  a  une  extremite, 
obtus  a  Tautre,  mesurant  de  125  a  300  u  en  longueur 
et  de  7  i  11  en  largeur.  Ils  sont  depourvus  de  tout  indice 
de  tubes  digestif  et  d'organes  reproducteurs.  Leur  corps 
est  d'une  transparence  extreme ;  il  est  parfois  enveloppe 
d'une  gaine  qui  est  egalement  d'une  translucidite  parfaite. 
Get  etui,  auquel  la  theorie  parasitaire  fait  jouer  un  role 
cojisiderable,  n  est  pas  elastique,  il  ne  suit  pas  le  corps  de 
I'animal  dans  ses  contractions  et  forme  tantdt  a  une 
extremite  tantot  a  Tautre,  un  cul  de  sac  allonge  qui  simule 
une  sorte  de  fouet. 

La  filaire  embryonnaire  est  anime  de  mouvements 
ondulatoires  qui,  joints  a  sa  forme,  I'ont  fait  comparer  a 
un  petit  serpent. 

L'etat  adulte  n'a  guere  ete  rencontre  qu'au  cours 
d'operations  ayant  pour  but  Tablation  d'un  lympho- 
scrotum  ou  Tamputation  d'un  membre  elephantiase. 

La  femelle  est  de  teinte  opaline.  Elle  mesure  de  8  i 
10  centimetres.  Son  diametre  transversal  va  en  augmen- 
tant  de  Textremite  orale,  ou  il  est  de  0  '"/'"  28,  au  tiers 
anterieurdu  corps  oii  il  atteint  0  '"/'"  70;  puis  diminue 
jusqu*a  I'extremile  caudalequi  se  termine  par  une  points 
mousse  (Magalhaes).   Ce   ver  est  compare   tantdt  k  un 
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^heveu  ou  a  crin,  taatdt  k  «  un  mince  fil  de  catgut  qui 
serait  anime  et  fretillant  ».  II  est  recouvert  d*uae  cuticule 
-assez  epaisse.  Sa  partie  anterieure  arrondie  et  claviforme 
est  supportee  par  un  col  grele.  Sa  bouche  est  terminale, 
'^jirculaire  et  depourvue  de  valves.  L'anus  est  situe  a  la 
face  ventrale,  au  somtnet  d'une  pupille,  a  peu  de  distance 
de  Textremite  de  la  queue.  Le  vagin  court  et  bifurque, 
s'ouvre  pres  de  la  terminaison  cephalique.  A  part  un  tube 
digestif  etroit,  la  cavite  centrale  est  presqae  exclusive- 
ment  reservee  k  Tappareil  genital  constituo  par  deux 
longs  ovaires  remplis  d'oBufs  et  d*embryons  de  tons  les 
ages. 

Le  m&le  est  egalement  de  coloration  opaline,  mais  il 
est  plus  mince  que  la  femelle.  Sa  largeur  est  0  '"/™  40  au 
tiers  antterieur  du  corps  et  de  0  '"/'"  ^  ^  lextremile  pos- 
terieure;  sa  longueur  est  de  8  centimetres  environ.  La 
partie  cephalique  esl  arrondie  et  se  continue  sans  ligne 
de  demarcation  avec  le  reste  du  corps.  La  bouche  est 
terminale,  circulaire  et  inerme ;  la  queue  est  mousse, 
•enroulee  en  spirale  et  presente  a  sa  face  ventrale  huit 
pairesde  papilles,  situees,  en  nombre  egal,  en  avantet  en 
arriere  du  cloaque.  Get  orifice  s'ouvre  a  une  dizaine  de 
millimetre  de  la  terminaison  posterieure  et  donne  passage 
a  deux  spicules  long,  arques  et  inegaux.  Un  oesophage 
muni  d'un  puissant  bulbe  pharyUgien.  Un  intestin  d'abord 
dilate  puis  rectiligne,  un  rectum  etroit  et  court,  un 
-appareil  genital  constitue  par  un  tube  etroit  et  sinueux 
'<5ompletenl  Tanatomie  de  lafilaire  m&le. 
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D.  —  P4riodit6  des  migrations  de  la  (ilaire  dans 
Vorganisme  humain. 

La  filaire  a  echappe  a  un  nombre  d'observateups  el 
non  des  moins  habiles,  par  suite  de  Tignorance  ou  ils  se- 
trouvaient  de  la  periodicite  de  ces  migrations  dans  Torga- 
nisation.  Aussi,  croyons-nous  utile  de  dire  quelques  mots 
de  ce  cnrieux  phenomene  dont  nous  devons  la  connais- 
sance  a  Manson. 

Ce  medecin,  frappe  de  I'abondance  des  embryons  a 
certains  moments  de  la  journee  et  de  leur  rarete  ou  memo 
de  leur  absence  a  d'autres  chez  les  meraes  sujets,  s'est 
astreint  a  examiner  toutes  les  trois  heures  le  sang  de  ses 
malades.  II  a  constate  ainsi  que  si  les  filaires  disparaissent 
ordinairement  pendant  le  jour  des  capillaires  peripheri- 
ques,  ils  y  retournent  vers  6  ou  7  heures  du  soir  avec  una 
«  exactitude  presque  militaire  »  pour  employer  I'expres- 
sion  de  Cobbold.  Leur  nombre  s'accroit  a  mesure  que  la 
nuit.s'avance,  et,  vers  minuit  il  atteint  son  maximum  ;  on 
pent  alors  en  compter  une  cenlaine  dans  une  seule  goutte- 
de  sang.  Puis  ils  deviennent  de  moins  en  moins  abon- 
dants,  el  9  ou  10  heures  du  matin,  ils  ont  le  plus  souvent 
completement  disparu  (1). 

Que  deviennent-ils  pendant  le  jour?  Les  autopsies  qui 
seules  auraient  pu  nous  le  dire,  font  defaut.  On  en  est 
done  reduit  aux  hypotheses.  Deux  sont  en  presence. 
Myers  pense  que  les  vers  succombent  apres  avoir  circule 
quelque  temps  dans  le  sang,  et  qu'ils  sont  remplaces  le 


,1)  Manson.  On  the  periodicity,  etc,  in  China  Cusl.  Gaz.  n°  22. 1881— 
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Jendemain  par  un  nouvel  essaim,  produit  d'une  ponte 
nouvelle.  U  croit  sa  maniere  de  voir  suffisammeat  Justifi6e 
par  la  difTerence  de  vivacite  qu  il  a  observee  entre  les 
-embryons  du  matin  et  ceux  du  soir.  Du  reste,  ajoute-t-il, 
la  circulation  ne  tarderait  pas  a  etre  entravee  si  elle  n'etait 
<lebarassee  de  ses  botes  a  mesure  qu'ils  se  multiplient  (1). 
Mauson,  au  contraire,  suppose  que  ceux-Ci  se  refugient 
pendant  le  jour  dans  quelque  organe  profond  pour  se 
reposer.  Son  opinion  est  conforme  a  ce  que  nous  savons 
de  rhistoire  de  la  filRria  immitis  du  chien,  qui  presente 
la  plus  grande  analogie  avec  cellede  rhomme.  Les  jeunes 
-de  ce  ver,  bien  qu'ils  ue  disparaissent  jamais  complete- 
mentde  la  circulation,  s'y  montrent  neanmoins  periodi- 
quement  plus  nombreuv  la  nuil  que  le  jour.  En  faisant 
Tautopsie  de  chiens  foudroyes  par  racide  prussique  ou  la 
strychinne,  Manson  s'est  assure  que  les  embryons  s'accu- 
mulent  pendant  le  jour  dans  les  gros  troncs  vasculaires 
du  thorax  et  de  I'abdomen.  De  plus,  le  fait  signale  par 
Carter  (2),  a  savoir  qu'on  peut  les  rencontrer  chez  Thomme 
pendant  les  heures  de  veille,  et  qu'ils  sont  meme  en  plus 
grande  abundance  durant  les  acces  febrile**  diurnes  que  la 
nuit,  milite  centre  Thypothese  de  Myers. 

A  quelle  loi  naturelle  obeit  ce  phenomene  de  periodi- 
cite  ?  on  ne  sait.  Peut-etre  n'est-elle  liee  qu'aax  alternatives 
de  sommeil  et  de  veille  de  rh6te  humain.  En  effet,  on  peut 
changer  les  heures  des  repas  et  toutes  les  autres  habitudes 
des  individus  filaries  sans  modifier  aucunement  Tordre 
<ie  Tapparition  du  parasite ;   mais  que  Ton  vienne  k  les 


(1)  Myers.  China  Cnst.  Gaz.,  n°  21,  1881  et  n"  32,  1886.     ' 
(3)  Garter.  The  Laucet  I,  1882. 
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tenir  eveilles  la  nuit  et  ales  faire  dormip  le  jour;  on 
observe  une  interversion  correspondante  dans  la  periodi- 
cite  du  ver.  (Manson,  Mackensie  (1). 

E.  —  Metamorphose  de  la  filaire  dusang  hwnnin. 

L*a3uf  ou  I'embryon  des  echinorshynques,  des  lenias, 
du  ver  do  Guinee,  de  la  trichine,  de  Toxyure,  doit  passer 
dans  un  autre  organisme  pour  que  le  cycle  vital  de 
Tespece  puisse  s'accomplir.  C'est  une  loi  presque  absolue 
dans  rhistoire  des  entozoaires,  \a(ilariasangainishominis 
n'y  fait  pas  exception.  Son  h6te  intermediaire  est  un 
moustique.  Beaucoup  d'iespeces  peuvent  Theberger  pour 
un  temps  plusou  moins  long,  une  seule,  \eculex  mosquito 
Famene  jusqu'aux  phases  ultimes  de  son  developpement 
larvaire.  Ce  moustique  est  un  diptere,  nocturne  corame 
le  ver,  et  tres  commun  dans  certains  pays  tropicaux  ou 
on  le  voit  vol  tiger  pros  du  plafond  des  chambres  au 
ment  du  coucher  du  soleil.  II  est  reconnaissable  aux 
caracteres  suivants  :  plus  petits  que  les  autres  varietes 
avec  lesquelles  on  le  rencontre,  il  est  de  couleur  brun 
fonee.  Sa  patte  posterieure  est  inerme,  mais  recouverte 
d'appendices  delicats  disposes  a  la  facon  des  barbes  d'une 
plume.  Son  rostre  se  termine  par  une  bulbe  conique  qui 
porte  a  sa  base  deux  longues  antennes  inegales,  velues 
et  moniliformes.  Ses  ailes  presentent  des  cotes,  et  des 
appendices  semblables  a  ceux  des  patles  frangent  leup 
peripheric  (Myers,  loc.  cit.) 


(i)  Mackensie.  Tlie  Lancet  II,  1881,  p.  398  et  707. 
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Le  Gulex  m&le  est  incapable  de  perforer  les  teguments, 
mais  la  femelle  possede  un  appareil  buccal  assez  puissant 
pour  les  transpercer.  EUe  est  d'une  voracite  telle  que  deux 
minutes  de  succion  lui  sufflsent  pour  se  gorger  de  sang. 
Avec  les  globules,  elle  aspire  le  ver,  et,  fait  curieux,  elle 
semble  morae  avoir  une  affinite  parliculiere  pour  ce  der- 
nier :  le  nombre  des  embryons  que  Ton  retrouve.  dans  son 
corps  est  proportionnellement  bien  superieur  a  celui  que 
renierme  le  sang  de  rindividu  qu'elle  a  pique.  (Lewis  (1), 
vSonsino(2),  Manson). 

Son  repas  acheve,  le  moustique  va  se  fixer  au 
bord  de  Teau,  choisissant  de  preference  une  eau  sta- 
.gnante.  Li.  il  digere  la  nourriture  qu'il  vient  de  prendre 
et  mflrit  ses  a3ufs.  Au  bout  de  qualre  a  cinq  jours,  il  est 
arrive  au  terme  de  son  existence  ;  il  s'abat  sur  Teau,  y 
depose  ses  oeufs  et  meurt  ;3). 

Pendant  ce  laps  de  temps,  la  fllaire  a  poursuivi  sa 
metamorphose,  qui  est  achevee  du  6'  au  ?•  jour.  Elle  se 
montre  alors  pourvue  d'un  lube  digestif  complet,  d'une 
bouche  fermee  par  quatre  papilles,  dun  anus  situe  en 
avant  de  la  queue  et  entoure  de  Irois  ou  quatre  papilles 
etalees  a  la  fagon  des  petales  d'une  fleur.  Elle  s'esldepouil- 
lee  de  son  enveloppe  ;  sa  longueur  est  de  1""",  58,  sa  lar- 
geur  eslO'""*,  3.  Le  contact  de  I'eau  qui  paraissait  lui  etre 
nuisible  dans  le  cours  de  ses  transformations  la  vivifie 
maintenant  et  active  sesmouvements.  Elle  devorele  cada- 


(1)  Lewis,  14  th.  Annual  report  of  the  sanitary,  etc,  in  India. 

(2)  Sousino.  Med.  Times,  and.  Gaz.  13  et  22  mai  1883. 

(3)  Mauson-Ghina  Gust.  Gaz.  sept.  1877.  Arch.  Med.  Nar.  1884. 
t.  XLII  p.  321.  . 
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vpe  de  rinsecte  ou  bien  celui-ci  est  d^lruit  par  la  decom— 
position  qui  ne  tarde  pas  a  s'en  emparer,  et  la  larve  se- 
trouve  en  liberte  dans  Teau,  desormais  organisee  pour  une 
vie  independante  (Manson). 

C'est  dans  ce  nouveau  milieu  qu'elle  semble  avoir  ele 
retrouvee  par  d'autres  observateurs.  En  effet  Magalhies 
dans  Teau  potable  de  la  Carioca  a  Rio-de-Janeiro  (1), 
Moura  de  Brazil  (2)  dans  celle  du  jardin  batanique  de  cette 
ville  et  Sp.  Cobbald  dans  celle  de  certains  puits  d'Egypte  (3) 
ont  recueillie  des  filaires  qui  presentaient  la  plus  grande 
ressemblance  avec  celle  de  Thomme. 

II  est  done  probable  que  le  parasite  s'introduit  dans  - 
Forganisme  humain  avec  I'eau  de  boisson,  etqu'il  s'ouvre^ 
une  voie  a  travers  les  parois   du  tube  digestif  jusqu'aa 
point  oil  il  va  elire  definitiveraent  domicile. 


(1)  Magalhaes.  —  O  Progresso  medico  de  Rio,  1877  —  Arch,  de- 
nied. Nar. 

I.  XXIX  p.  3i3. 

(2)  M.  Brazil.  Ibidem,  p.  314. 

(3)  Gobbold.  Brit.  med.  Journ.  sept  1882.   Th.  de  Lorentz,  Par^ 
189U  N°  96. 


CHAPITRK  II 


ZBu  rftle  jMithog^alque  de  la  fllaire  daus  l'61Aphan- 
tiasls  066  Arabes. 


A.  —  Exposi  de  Id  theorie  parnsitaire. 

En  1874,  Lewis  decouvril  Tembryon  de  la  filaire  dans 
le  sang,  dans  la  lymphe  et  dans  Turine  de  plus  de  30  indi- 
vidus,  presque  tous  etaient  atteints  d'elephantiasis  ou  de 
chylurie.  Devant  une  association  aussi  freqnente,  il  n'he- 
sita  pas  a  avancer  les  propositions  suivanles  : 

1®  Ces  affections  soul  dues  a  la  presence  de  I'hemato- 
zaaire  ; 

2*  EUes  resultent  de  la  gene  mecanique  qu'il  apporte 
a  la  circulation  des  fluides  nutritifs  dans  les  capilaires  et 
les  lymphatiques  (loc.  cit.). 

Poup  expliquer  le  rdle  pathologique  du  parasite,  il 
s  appuya  sup  ce  qu'il  avait  observe  chez  les  chiens  de  Cal- 
cutta qui  sont  infestes  par  des  vers  Ires  voisins  de  ceux 
de  rhomme,  et  admit,  par  analogie,  que  les  troubles  cir- 
culatoires  determines  par  Tentozoaire  humain,  reconnais- 
sent  Tune  ou  Tautre  des  lesions  suivantes  : 

a)  Des  tumeurs,  formees  par  Tanimal  adulte  ankyste 

le  long  des  vaisseaux  sanguine  et  lymphatiques,  entra- 

vent  la  circulation  par  la  compression  qu'elles  exercent, 

soit  directement  sur  ces  vaisseaux  soit  indirectemenl  sup 

es  nerfs  de  la  partie  intercssee  ; 
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b)  Les  vers  embryonnaires,  ou  pliit6t  en  voie  de  de- 
veloppement,  perforent,  dans  leurs  migrations  actives, 
les  tissus  nepveux  et  vasculaires  et  produisent  des  lesions 
plus  ou  moins  permanentes  ; 

c)  Ou  bien,  libres  dans  les  capillaires,  ils  peuvent  par 
leur  extreme   mobilite  et  leur  accumulation  soit  active  - 
soil  accidentelle,   former  des  embolies    qui  amenent  la 
rupture  des  parois  delicates  de  ces  vaisseaux. 

Lewis,  avec  une  merveileuse  intuition,  avait  trouve 
la  pathogenie  de  la  maladie  elephantoide.  Mais  Tanalogie 
qu'il  avait  supposee  entre  le  mode  d'action  des  filaires. 
du  chien  et  celle  de  Thomme  n'etait  pas  fondee.  Ni  les 
tumeurs  vermineuses,  ni  I'entassement  embolique  des  • 
embryons  n'ont  ete  constates  chez  ce  dernier.  Quand  a 
la  perforation  des  tissus,  elle  est  bien  difficile  a  compren- 
dre  de  la  part  de  vers  qui  sent  depourvus  de  tout  appareil 
buccal  et  de  tout  mouvement  de  progression. 

Aussi,  quand  Manson  reprit  cette  hypothese  ,  Tannee  • 
suivante,  il  esseya  de  I'asseoir  sur  des  faits  observes  direc- 
tement  chez  I'homme,  sans  pourlant  negliger  les  ensei- 
gnements  que  lui  fournissail  la  pathologie  comparee.  11 
admit  que  Telephantiasis  resulte  d\me  stase  mecanique 
produite  par  la  proseuce  de  Tentozoaire  dans  les  tissus  ; 
mais  il  donna  au  mode  d'action  du  parasite  une  explica- 
tion bien  difTerente  de  celle  proposee  par  son  confrere  de 
rinde. 

L'embryon,  qui  elait  a  cette  epoque  (1875)  le  seul  etat 
sous  lequel  la  filaire  fut  connue,  avait  etc  rencontre  dans 
lesang,  dans  la  lymphe  et  dans  les  varices  lymphatiques.. 
II  olait  done  propable  qu'il  vivait  dans  la  circulation,  au 
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^Doins  habitueilement.  Sa  presence  et  surtout  celle  des 
^oiuts  temoignaient  de  Texistence  du  progeniteur  en  quel- 
<]ue  point  de  Torganisme.  Mais  ou  ?  sans  doute  dans  le 
-systeme  lymphatique,  puisque  ses  embryons  6te  trouves 
-dans  la  lymphe  alors  meme  qu'ils  etaiens  absents  du 
^ang  ;  plus  precisenient,  dans  un  vaisseau  lymphatique. 
puisque  ses  dimensions,  a  en  juger  par  celles  de  I'oeuf,  ne 
lui  permettaient  pas  de  penetrer  dans  les  ganglions.  De 
la,  il  etail  nature!  d'inferer  que  le  ver-parent  verse  ses 
produits  de  conception  dansle  courant  de  la  lymphe  qui 
les  porte  jusqu'anx  ganglions  :  que  ses  jeunes,  gr&ce  a 
leur  petilesse  et  a  leurs  mouveraents  vigoureux,  passent 
dans  les  lymphatiques  elTerents  et  finalement  dans  le 
^ang. 

La  filaire  adulte  devait,  danscerhiins  cas,  obstrucr  le 
vaisseau  dans  leqnel  elle  est  logoe  soit  directemont  par 
son  volume,  soit  indirectement  par  rinflammation  qu^elle 
t)ccasionne.  Elle  vil  ordinairement  en  parfaite  harmonie 
son  h6te,  mais  qu'elle  puisse  devenir  nuisible  a  un  mo- 
ment donne,  nul  doute,  ne  pent  exister.  Presque  tous  les 
^ntozoaires  donnent  lieu  a  des  troubles,  les  filaires  du 
chien,  en  particulicr,  qui  sont  proches  parentes  de  celles 
de  I'homme,  delerminent  parfois  les  desordres  les  plus 
graves  (I). 

Telle  est  la  suite  de  raisonnements  sur  lesquels  Mau- 
son  edifia  la  theorie  de  la  cause  parasitaire  de  Telephan- 
liasis  des  Arabes  et  des  autres  lymphoses  tropicales.  Au 
mode  d  action  multiple  supposee  par  Lewis,  il  substitua 


(1)  Mauson.  Observations  on  lympho-scrotum.  M6d.  Times,  15 
novemhre  1875. 
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un  mecanisme  unique  :  robstacle  siege  loujours  en  de- 
dans des  vaisseaux  et  ces  vaisseaux  sont  foujours  des  lym- 
pbatiques. 

II  avail  d'abord  admis  que  robstruation  est  le  fait  du 
ver-parenl;  plustard,il  reconnutque  le  r61e  preponderant^ 
mais  non  exclusif,  doit  etre  aceorde  aux  oeufs  et  surtout 
aux  embryons  morts  sans  avoir  pu  se  debarrasser  de  leur 
chorion.  Les  uns  et  les  autres  sont,  en  raison  de  leur  vo- 
lume et  de  leur  pasivite,  arretes  par  la  premiere  barriere 
ganglionnaire  qu'il  rencontrent,  et,  la,  ils  interceptent  la 
circulation  (1). 

L'obstruction  est  etablie,  elle  est  plus  ou  moins  com- 
plete. Ses  consequences  immediates  sont  la  stase  de  la 
lymphe  et  Taugmentation  de  sa  tension. 

Si  les  voies  lymphatiques  ne  sont  que  partiellement 
lermees,  il  en  resulte  un  etat  variqueux  des  ganglions  et 
des  vaisseaux  afferents  ;  mais,  grace  aux  anatomoses,  la 
circulation  continue,  bien  que  genee  et  charrie  les  filaires 
dans  le  sang.  Le  lympho-scrotum,  la  chylurie,  les  varico- 
sites  des  glandes  lymphatiques  avec  embryons  dans  le 
sang,  tels  sont  les  sympt6mes  de  ce  degres  d'obstruation. 

Si  Tobstruction  est  complete,  deux  cas  se  presentent : 

a)  Ou  les  lymphatiques  se  rompent  et  il  s'etablit  une 
lymphorrhagie  plus  ou  moins  permanente.  Dans  ces  con- 
ditions, la  lymphe  ne  stagne  pas  complelement,  elle  cir- 
cule  bien  qu  en  sens  retrograde  et  reste  fluide.Cette  forme 
d'obstruction  se  traduit  par  la  lymphorrhagie  du  scrotum 


(1)  Manson.  Additionnal  notes,  etc.,  in  Gusto,  Gaz.,  1879,  n**  18^. 
p.  31. 
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ou  de  lajambc,  paries  varices  des  ganglions  avec  pre- 
sence des  vers  dans  ces  glandes  et  pent  etre  dans  la  lym- 
phe  epanchee,  mais  non  dans  le  sang  ; 

b)  Ou  bien  les  lymphatiques  ne  se  rompent  pas  ;  il  y  a 
-alors  stase  absolue  dans  les  vaisseaux  situes  en  amont  des 
ganglions.  L'induration  et  Thyperlrophie  de  ces  glandes 
el  des  tissusen  resultent,  par  consequent,  1  elephantiasis. 
Aucun  ver  ne  peut  etre  trouve  dans  le  sang,  car,  pas  un 
d'eux  n'a  pu  franchir  le  crible  ganglionnaire  oblitere.  Le 
progeniteup  meurt,  pour  ainsi  dire,  etouffe  par  la  lymphe 
qui  s'opganise  et  la  masse  de  ses  jeunes.  Dans  lelephan- 
tiasis  vrai  aucun  embryon  ne  peut  done  etre  observe  ni 
dans  le  sang  ni  dans  la  lymphe,  si  ce  n'est  au  debut  de 
Taffection. 

Ainsi,  du  degre  de  I'obstruction,  de  la  rupture  ou  de 
ia  resistance  des  lymphatiques  dependent  la  forme  de  la 
maladie  elephantoide  et  la  presence  ou  Tabsence  du  para- 
site dans  le  sang  et  dans  la  lymphe  (I). 

Cependant,  lous  les  sujets  filaries  ne  sont  pas  voues 
fatalement  i  Felephantiasis  ou  autres  etats  morbides  attri- 
hues  k  Thematozoaire.  L'apparition  d*une  quelconque 
des  manifestations  de  la  Pilariose  est  liee  au  nombre 
d'oBufs  que  pond  le  ver,i  la  frequence  de  ses  avortements, 
au  degre  de  vitalite  des  embryons,  a  leur  nombre  et  enfin 
a  fa  nature  des  tissus  interesses.  La  maladie  est  un  acci- 
-dent  dans  Thistoire  de  la  filaire,  mais  un  accident,  a  la 
verite.  ties  frequent  (2). 


(1)  Manson.  Transact,  of  the  path,  soc,  of.  London,  1881,  t.  32, 
p.  285. 

(2)  Manson.  Gust.  Gaz.  m6d.  rep,  1877,  n*  14. 
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Quant  au  siege  de  Telephantiasis,  ilest  determine  par 
la  position  qu  occupe  la  filaire  mere  et  des  autres  condi- 
tions que  nous  venons  d'enoncer.  «  Supposons,  dit  Man- 
son,  le  ver  parent  loge  dans  un  lymphatique  de  la  jambe 
droite  et  voyons  ce  qui  arrive.  Ses  CBufs  et  ses  embryons 
8ont  charries  d'abord  dans  les  ganglions  inguino-fumo- 
raux  droits  qu*ils  obstruent,  puis,  par  la  voie  anastono- 
Tiiique,  ^  [Iravers  le  scrotom,  jusqu'aux  glandes  corres- 
J  ondantes  du  cdle  oppose  qui  sont  obliterees  i  leur  tour. 
I  I  stase  peut  etre  alors  complete  dans  les  deux  membres 
e'  dans  le  scrotum.  Les  vaisseaux  de  cette  derniere  partie, 
qaiont  donnc  passage  A  la  lympe  provenant  des  jambes 
€11  meme  temps  qu'i  celle  Jqu'ils  conduisent  normale- 
meni.  sont,  par  le  fait  de  ce  surcroit  de  travail,  distendus 
et  variqueux.  S'ils  se  rompent,  il  y  a  lympho-scrotum,  et, 
dans  le  liquide  qui  s'ecoule  periodiquement,  on  trouve 
des  embryons  et  des  oeufs.  Comme  la  lymphe  n*a  pas  tra- 
verse de  ganglions,  elle  est  claire,  couleur  paille  et  pauvre 
en  cellules.  Si,  au  contraire,  les  lymphatiques  des  bour- 
ses, bien  soutenus  qu*ils  sont  par  le  dartos,  ne  cedent 
pas,  mais  resistent,  la  lymphe  s'accumule  dans  les  en- 
droits  ou  Taction  de  la  pesanteur  se  fait  le  plus  sentir,  a 
une  jambe  ou  aux  deux  et  au  scrotum,  comme  c'est  sou- 
vent  le  cas.  Ces  parties  augmentent  de  volume,  et  la  cir- 
culation, pen  active  ou  nulle,  entraine  la  mort  du  prog6- 
niteur.  » 

((  La  prosenoe  de  celui-ci  dans  Tepaisseur  du  scrotum 
amene  les  memes  rosultats.  » 

«  Mais  s'il  est  dans  un  tronc  lymphatique  du  bassin 
ou  de  la  region  lombaire,  1^  stase  est  determinee  par  le» 
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€Buh  et  les  embryons  qui  eDvahissent  les  lymphatiques 
des  reins,  des  ureteres  ou  dela  vessie.  U  peuten  r6sulter 
de  la  chylurie.  Comme,  dans  ce  cas  particulier,  le  para- 
site se  trouve  probablement  entre  deux  ganglions  et  que 
les  anastomoses  du  vaisseau  dans  lequel  il  est  logp  sont 
gardees  par  des  ganglions,  si  toutes  ces  glandes  viennent 
a  etre  obstruees,  il  peut  se  faire  qu'il  soit  impossible  aux 
produits  de  conception  de  passer  dans  le  systeme  sanguin. 
Generalement  cependant,  gr&ce  a  la  richesse  des  anasto- 
moses dans  ces  regions,  I'obstruction  n'^est  pas  complete 
el  le  vep-parent  survit. 

c<  QueTobstruction  pelvienne  ou  lombairesoitetendue 
et  qu'elle  siege  a  gauche,  par  exemple,  la  lymphe  regur- 
gite  par  la  voie  anastomotique  interne  ou  externe  d'abord 
jusqu'aux  gauglious  inguinaux  du  meme  cote,  puis,  jus- 
qu'a  ceux  du  c6te  oppose  dont  les  conduits  sont  peut-rtre 
permeables.  La  pression  est,  par  ce  fait  accrue  dans  les 
lymphatiques  des  jambes  et  du  scrotum  ;  d'oii  tendance  a 
Telephantiasis  ou  au  lympho-scrolum.  S'il  en  resulte  un 
lympho-scrotum,  comme  la  lymphe  epanchee  a  traverse 
de  nombreux  ganglions  dont  quelques-uns  peuvent  com- 
muniquer  avec  le  tube  alimentaire,  elle  est  chyleuse  ou 
meme  sanguinolcnte  el  Ires  riche  en  cellules. 

«  Une  Ibis  que  la  stase  est  permanenle  dans  une  re- 
gion ou  que  la  lymphorrhagie  est  elablie,  les  lymphati- 
ques contenus  dans  la  zone  primitive  de  I'obstruction  sont 
soulages,  car,  la  quantite  de  lymphe  qu  ils  out  a  trans- 
mettre  est  moindre  que  celle  qui  provenait  auparavant  du 
siege  de  developpement  de  la  maladie.  Aussi,  il  est  d'ob- 
servation  que  Tablation  d'un  lympho-scrotum  est  souvent 
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suivie  d'elephantiasis,  la  lymphorrhagie  joue   le   rdle  de- 
soupape  de  surete.  » 

En  un  mot,  Telephantianis  siegeant  presque  toujours- 
aux  jambes  ou  au  scrotum,  Tobstacle  e^  silue  tant6t  en 
amont,  tantfiten  aval  des  ganglions  inguinaux.  Dans  le- 
premier  cas,  la  lymphe  estfluide  el  claire;  dans  le  second, 
elle  est  dense,  blanch^tre,  chyleuse. 

Cette  theorie  est  generalement  adoptee  par  les  par- 
tisans delprigineparasitaire  de  lelephantiasisdesArabes. 
Elle  est,  on  pent  de]k  le  prevoir,  solidement  construite. 
Les  faits  les  plus  indiscutables  sont  venus,  depuis  le  petit 
nombre  d'annees  qu'elle  compte,  la  confirmer  dans  tons- 
ses  points  principaux. 

.4.  — Frdquente  dLSSocidtion  de  la  filaire  avec  I'eliphan- 
tiasis  des  Arabes, 

L'elephantiasis  des  Arabes  est  une  maladie  tres  an- 
ciennement  connue,  Galieu  Ta  decrit  dans  sa  M4thode 
thdrapeuliquG  k  Glaucon  et  Ta  nettement  separe  de  la 
lepre  (1).  Cependant  la  forme  de  cette  affection  qui  s'ac- 
compagne  de  varices  lymphatiques  et  de  lymphorrhagie 
cutanee  (elephantiasis  noevoide)  et  qui  frappe  si  souvent- 
le  scrotum  (lympho-scrotum)  etaitassez  mal  etudiee  jus- 
qu'a  ces  derniers  temps.  Sa  premiere  description  ne  date 
que  de  1854  ;  nous  la  devons  a  Ardaseer  Jamsetjee  qui  en 
rapporte  un  cas  typique  (2). 


(2)  Jamsetjee,  cit6  par  Mauson  in  Med.  Times  and  Gaz.,  13  nov^ 
1875. 

(1)  Barallier.  Diet,  de  Jaccoud,  art.  616phantiasis. 


—  29  — 

«  Le  malade,  uii  robuste  marchand  parse  de  50  ans, 
soiifTrait  depuis  17  aus  ct  deini  d'uue  tumefaction  du  scro- 
tum qui.  disait-il,  s'etail  inoDtree  a  la  suite  d'un  IraQina- 
Usnie.  La  peau  de  ses  bourses  etait  rugueuso  et  epaisse  ; 
elle  presentait  a  la  partie  iiiferieure  et  aiiterieure  de  petites 
vi3sicules  d'oii  s'ecoulait.  parfois  en  tres  abondance,  un 
liqiiide  blanc  laiteux.  Le  (lux  apparaissait  irreguliere- 
meiit  et  quand  il  s'arrrtait  les  vesicules  s'aiTaissaieiit.  Son 
existence,  pen$ait  I'auleur,  empecbait  la  lumeur  serotale 
de  s'accroitro.  » 

Cet  etat  est  presipie  toujours  associe  ji  la  presence  de 
la  Rlaire.  En  effet,  Manson  a  montre  en  1875,  que  sur 
13  individus  qui  en  elaient  alteinls  10  presentaient  ce 
parasite  (1).  Plus  tard,  grace  a  Tbabilele  qu'il  acquit  en 
cberchant  les  fdaires  du  cbien,  ce  luedecin  a  |)u  trouver 
celle  de  rhomnae  dans  tous  les  cas  de  varices  lyrnphati- 
ques  des  bourses  i'2 1.  G.-C.  Roy  est  arrive  a  des  resullats 
analogues,  il  a  vu  I'enlozoaire  douze  fois  dans  douze  cas  de 
cette  affection  (3).  Sibtborpe  nous  dit  qu'il  lui  a  presque 
luujours  ete  possible  de  le  rencontrer  dans  la  forme  de  la 
maladie  elephantiaque  que  caracterise  Texsudation  de  la 
lyniphe  quelle  siegeat  aux jambes  ou  au  scrotum  (4).  En 
mars  1877,  F.  dos  Santos  a  montre  la  presence  du  verdant? 
le  sang  d'une  tumeur  de  cette  nature  (5] ;  il  Ta  revu  quel- 
ques  mois  plus  tard  chezdeuxautres  sujels  danslalymphe 


(1)  Manson.  China  Gust.  med.  reports,  sept.  1877.  n°  14. 

(2)  Manson.  China  (]lust.  med.  reports,  sept,  1878.  n°  18,  p.  31. 

(3)  G.-C.  Roy.  The  Lancet  I,  15  avril  1882. 

(4)  Sibthorpe.  Brit.  med.  Journal,  v.  I,  pi  1344.  1880. 

(5)  F.  dos  Santos.  Gaz.  med.  da  Bahia,  mars  1877. 
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qui  s'ecoulait  de  learsjambes  (1).  En  octobre  de  la  meme- 
annee,  Magalhftes  la  reconnu  dans I'epaisseur  duscrotum- 
d'un  individu  opere  pour  elephantiasis  variqueux  (2).  Peu 
de  temps  apres,  il  Ta  apergu  de  nouveau  dans  le  sang  et 
dans  la  lymphe  d'une  femme  atteinte  d'elephantias  de  la 
levre  (8).  Deja,  au  mois  d'aout,  Lewis  avail  decouvert  la 
filaire  adulte  et  sexuee  dans  une  tumeur  lymphangiecta- 
sique  des  bourses  (3).  Silva  Araujo  et  Victorino  Pereira  Font 
relrouvee  bientot  apres  dans  les  memes  conditions.  Enfin^ 
en  1888,  Sibthorpe  a  recueilli  le  male  et  la  temelle,  etroi- 
tement  unis,  a  la  surface  de  section  d'un  lympho-scro- 
tura  (4). 

L'elephantiasis  noevoTde  est  done  si  souvent  lie  a  la 
presence  du  ver,  qu'il  peut-etre  regarde  comme  le  type 
des  manifestations  (ilariennes.  Sa  nature  parasitaire  est 
indiscutable. 

Cette  conclusion  etait-elle  applicable  a  Telephantiasis 
ordinaire,  a  cet  etat  d'hypertrophie  des  membres  ou  du 
scrotum  qui  n'est  accompagne  ni  de  varices  lymphatiques- 
ni  de  lymphorrhagie  cutanee  ni  de  chylurie?  Les  parti- 
sans' du  parasitisme  rafTirment.  L'elephantiasis  vrai, 
disent-ils,  est  aussi  souvont  associc  a  la  flfaire  que  le  lym- 
pho-scrotum.  Ce  qui  a  pu  faire  penser  le  contraire  c'est 
que  les  medecins  ont  rarement  I'occasion  de  Tobserver  i 
son  debut,  les  malades  se  souciant  peu  d*un  gonflement 

fl)  F.  dos  Santos.  Cit6  par  J.  de  Moura.  Th.  de  Goncours.  Rio, 
1877. 

Id.  Analyse  in  Arch,  med.  nav.,  1878. 

2,  Magalhaes.  Arch,  do  med.  nar,  t.  XXIX,  p.  208,  note. 
3)  Lewis.  The  Laucet,  II,  1877  et  1881.  Arch,  nar.,  XXIX,  p.  200... 
(i)  Sibthorpe.  Loc.  cit. 
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-qu'ils  croient  passager.  Or,  quand  le  mal  est  avance,  le 
ver-parent  est  doja  mort,  etouffe  par  la  lymphe  qui  s'est 
organise  en  tissu  solide,  et  ses  jeunes,  qui  avaient  pu 
passer  dans  la  circulation  generale  a  la  faveur  d'une  ob- 
struction d'abord  incomplete,  n'etant  pas  renouveles  ont 
egalement  disparu.  Mauson,  particuliorement,  s'en  est 
assure  en  cherchant  ceux-ci  des  Tapparition  de  Taffection. 
En  1875,  il  -les  a  trouves  cinq  fois  chez  25  individus  qui 
^taient  atteints  d'elephantiasis  pur  du  scrotum  ou  des 
jambes,  soit  dans  la  proportion  de  20  0/0 ;  tandis  que  sur 
607  autres  individus  qui  presentaient  I'apparence  de  la 
santeouquisoufFraientde* maladies  indiffarentes,  ilne  lesa 
rencontres  que  26  fois,  soit  done  une  proportion  de  4,28  0/0. 
Hall  et  Paterson  nous  ont  appris  que  le  parasite  n'existe 
que  8,66  des  habitants  de  Babia,  il  nin  Teste  qu'uii  dixieme 
de  la  population  d'Amoy.  Du  reste,  Telephantiasis  ordi- 
naire et  ie  lympho-scrotum  sont  une  seule  et  meme  ma- 
ladie,  ils  reconnaissent  par  consequent  la  meme  cause,  la 
filaire.  L'identite  de  ces  deux  aflectionS;  niee  par  MM.  T. 
Fox  et  Farquahr,  repose  sur  des  arguments  d'une  grande 
valeur  que  nous  aliens  exposer. 

/i.  —  Identite  de  l'4ldphanliasis  ordinaire  avec  le 
lyrnphO'Scrotum. 

La  connexion  de  ces  deux  etats  patholiquos  a  ete 
notee  pour  la  premiere  Ibis,  en  1869,  par  le  docteur  Car- 
ter (1).  En  1866,  Sir  J.  Fayrer  a  montre  que  les  lesions 


(1)  Garter.  Transact,  of.  med  and  physic.  Soc.  of  Bombay,  1861, 
1862. 
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anatoniique  sont  les  memes  dans  les  cl6ux  aflections.  II  a 
decrit  un  cas  d'elephanliasis  lUDVOide  du  scrotum  dans 
lequel  la  tumenr  enlevoe  pesait  plus  d'nne  livre  et  presen- 
tait  tanta  I'oeil  nu  qu'au  microscope  tout  les  oaracteres 
de  Telephantiasis  eommun  (2).  Mais  c'est  surtouta  Manson 
que  nous  devons  d'avoir  etabli  Tidentite  de  ces  deux  elats 
morbides.  lis  constituent,  dit-il,  la  meme  maladie  sous 
des  formes  legerement  difPerentes  ou  a  des  slades  succes- 
sifs  de  son  evolution.  P]n  efTet,  ils  atteignent  la  mome 
partie,  le  scrotum  ;  ils  sont  egalement  accompagnes  d'in- 
flammation  locale  et  d'acces  febriles  intermittents  et  irre- 
guliers  ;  ils  debutent  Tun  et  Tautre  par  les  lymphatiques  ; 
leur  distribution  geographique,  autant  qu*elle  est  connue, 
est  la  meme,  ou  du  moins,  le  lympho-scrotum  n'a  ete 
rencontre  que  dans  les  pays  on  1  elephantiasis  est  endemi- 
que  ;  enfin,  on  les  volt  souvent  se  reunir  ou  se  succeder 
chez  le  memo  individu. 

Tons  ces  points  sont  generalement  admis,sauf  un  seul, 
Torigine  lymphatique  de  la  maladie  (i).  Nous  en  parle- 
rons  a  propos  de  Tanatomie  pathologique.  Quant  a  la 
coexistence  du  lympo-scrotum  et  de  I'elephantiasis  ordi- 
naire et  a  leur  succession  chez  le  meme  sujet,  elles  sont 
etablies  par  des  observations  aussi  nombreuses  qu'inte- 
ressantes.  En  voici  quelques  exemples  : 

1"  cas.  —  Un  malade  dVAllan-Webb  soutfrait  depuis 
10   mois   d'une  tumefaction   du  scrotum,  accompagnee 


(2)  Fayrer.  CUnical  Surgery  in  India,  1866. 

(1)  Mauson.  — Obs.  on  lympho-scrotum,  etc.  in  Med.  Times,  13- 
nov.  187'-. 
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d'eooulement  d'un  liquide  visqueux  et  blanch&tre.  Le  flux 
s  etani  arrSte  brusquement,  le  scrotum  doubla  bient6t  d^ 
volume  et  prit  Taspect  elephantiaque  (2). 

2*  cas.  —  Le  malade  presentait  ft  la  partie  inferieure 
des  bourses  un  petit  orifice  qui,  peadant  la  marchejivrait 
passage  a  un  mince  filet  de  lymphe.  Le  scrotum  fut  en- 
leve  a  cause  de  son  volume,  le  malade  guerit  et  quitta 
rhdpital.  Maisil  rentra  bientdt  avec  tons  le  signes  d'ele- 
phancie  de  la  jambe  droite.  Son  sang-eontenait  des  filai- 
res  (Mauson). 

3*  cas.  —  Les  bourses  exsudaient  une  fois  par  mois, 
un  liquide  blanchatre.  L*ecoulement  n'ayant  pas  reparu 
pendant  quelque  temps  les  parties  alTectees  grossirent 
^aduellement  et  prirent  Taspect  ordinaire  de  1  elephan- 
tiasis,maladie  qut  necessita  une  operation  7  ans  plus  tard. 
La  tumeur  enlevee  presenta  tous  les  caracteres  des  tissus 
elephantiases  (du  meme  auteur). 

4*  cas.  —  Exemple  typique  de  lympho-scrotum.  La 
tumeur  excisee,  sa  surface  de  section  laissa  voir  unepeau 
d'un  demi  pouce  d'epaisseur  doubleeinterieupementd'une 
substance  gelatineuse,  elephantiasis  (du  meme). 

5*  cas.  —  Un  autre  malade  du  meme  auteur  etait 
atteint  d*une  tumefaction  du  scrotum.  La  peau  de  la  par- 
tie  superieure  de  ces  bourses  etait  couvertes  de  nombreu- 
ses  vesicules  qui  fournirent  a  la  ponction,  10  onces  d'un 
liquide  couleur  paille.  Les  teguments  du  penis  etaient 
tellement  epaissis  que  le  gland  etait  completement  invi- 
sible, elephantiasis 

2.  Allon-Webb.  —  Indian  Annals  of  med  science,  1855. 
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La  legere  difference  qui  existe  entre  les  deux  formes 
de  la  maladie  est  expliquee  par  la  theorie  parasitaire. 
Dans  le  lympho-scrotum,  Tobstruction  n'est  que  partielle. 
la  circulation  continue,  bien  qu'elle  soil  entravee,  I'aug- 
mentation  de  tension  de  la  lymphe  distend  les  vaisseaux 
et  les  rend  variqueux.  Dans  TelephantBsis  commum,  la 
stase  est  absolue,  la  lympbe  s'organise  en  tissu  conjonctif 
imparfait,  d  ou  Thypertrophiede  la  partie  in teressee.L  ob- 
struction, d'abord  partielle,  peut  devenir  complete  par 
suite  des  pontes  repetees  de  la  filaire  ou  par  Textension  de 
rinflammation,  le  second  etat  vient  compliquer  le  pre- 
mier. 

A  ceux  qui  regardent  la  combinaisoii  de  ces  affec- 
tions comme  fortuite  on  peut  repondre  qu'elle  est  tres 
frequente  et  qu'elle  se  montre  presque  toujours  dans  le 
meme  ordre,  d'abord  varices  lymphatiques,  puis  elephan- 
tiasis. 

C.  —  Identit4  de  leUphantiasis  des  Arabes  et  de  la 
chylurie  tropicale 

L'identite  de  ces  deux  affections  a  ete,  en  raison  de 
leur  frequente  coincidence,  soupconnee  des  1866  par  J. 
Fayrer  (1).  En  1874,  Lewis  a  admis  qu'elles  sent  dues 
Tune  et  Fautre  a  la  gene  de  la  circulation  que  la  filaire 
determine  dans  les  capillaires  et  les  lymphatiques.  La 
meme  annee,  jl  a  apporte  de  nouveaux  faits  tendant  a 
prouver  cette  affinite  etiologigue.  Carter,  Beale,  Sousino, 
Roberts  et  les  auteurs  bresiliens  ont  egalement  note  la 

.Ij  Fayrer.  The  Laucet,  16  et  30  mars  1878. 
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Irequente  eonicidence  de  I  elephantiasis  et  de  la  chylurie. 
lis  regardant  ces  deux  etats  comme  des  manifestations 
pen  differentes  entre  elles  de  Tinfection  filarienne. 

Le  parasite  loge  dans  les  lymphatiques  des  voies  uri- 
naires  y  determine  des  varices  analogues  k  celles  que  Ton 
observe  sur  la  peau  du  scrotum.  Si  oelles-ci  se  rompent, 
la  lymphe  passe  dans  Turine.  A  la  verite,  I'occasion  ne 
s'est  pas  encore  presentee  de  verifier  ces  lesions  a  Tau 
topsie,  mais  on  est  conduit  a  admettre  leur  existence  si 
on  considere : 

l^Qu'elles  sont  communement  observees  dans  d'au- 
tres  parties  du  corps  ; 

2*"  Qu'elles  sont  une  consequence  naturelle  du  mode 
d'action  reconnu  au  ver ; 

3*  Que  I'urine  dans  ce  cas  presente  les  memes  carac- 
leres  et  les  memes  reactions  que  son  melange  artificiel  ou 
chyle ; 

4**  Qu'ala  disparition  du  chyle  de  Turine  succede  sou- 
vent  une  lymphorrhagie  cutanee  et,  vice  versk^  que  I'arret 
de  Tecoulement  cutane  est  suivi  de  la  reapparition  de  la 
coloration  blanchatre  de  Turine. 

Nous  ne  pouvons  nous  empecher  de  citer  quelques 
exemples  relatifs  a  la  combinaison,  a  la  succession  eik 
Talternance  des  deux  etats  qui  nous  occupent  en  ce  mo- 
ment. 

i*'  cas.  —  Un  malade  de  Garter  souffrait  depuis  quatre 

mois  d'un  lympho-scrotum.  L'ecoulement  laiteux  appa- 

raissait  irregulierement  et  sans  cause  appreciable,  puis 

-s'arretait.  Chaque  fois  qu'il  cessait  Turine  devenait  chy- 
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]euse  et  coagulable  en  meme   temps  que  les  gaagHons 
inguinaux  diminuaient  de  voluDOie.  (Loc  cit.) 

2*  Cas.  —  Un  malade  de  Roberts  presentait&  1b  partie 
tnferieure  du  scrotum  de  nombreuses  vesicules.  remplies 
d'un  liquide  blanc  laiteux.  Trois  fois  au  cours  de  cette 
affection  son  urine  devint  chyleuse.  Des  que  la  chylurie 
etait  etablie  les  vesicules  s'affaissaient  au  point  de  dispa- 
raltre  completen^ent. 

•  S**  Cas.  —  Un  malade  de  Mauson  etait  atteint  de  1^ 
meme  affection  scrotale.  Le  liquide  extrait  par  piqure  des 
delations  variqueuses  s'echappait  d'abord  claire,  puis  lai- 
teux, et  enfin  sanguinolent.  L'urine  de  cet  individu  eltait 
chyleuse  depuis  une  semaine,  apres  t'issue  du  fluide  des 
bourse  elle  devint  normale. 

4**  Cas.  —  l:n  autre  malade  du  meme  auteur  souffrait 
depni  trais  ans  d'un  lympho-scrotum  bien  caracterise.  A 
son  admission  a  Thdpital  ses  bourses  exsudaientuneabon- 
danle  quantite  de  liquide  chyleux.  Au  bout  d'une  semaine 
il  appela  Tattention  sur  son  urine  qui,  disait-il,  n'avait  pu 
passer  pendant  8  a  10  heures.  Elle  etait  abondante,  d'une 
coloration  blanc  rougeatre  et  coagulait  rapidement.  Le 
scrotum  fut  excise.  Le  lendemain  de  Toperation  Turine 
devint  aussi  blanche  que  du  kit  et  atteignit  20  onces.  Le 
malade  rentra  chez  lui.  mais.  deux  mois  apres,  ii  revint  a 
rh6pital,  son  urine  continuait  a  etre  blanche,  bien  qu'elle 
reprit  parfois  son  aspect  normal.  Une  petite  portion  d'un 
pouce  carre  du  scrotum  montrait  des  vesicules,  elle  fut 
excisee.  Depuis  cette  epoque,  cet  individu  unina  de  gran- 
des  quantites  de  liquide  chyleux,  70  a  80  onces  par  jour. 

Puisque  ces  trois  etats  pathologiques,  chylurie,  lym- 
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pho-scrolum  et  elephantiasis  ordinaire,  si  disparates  au 
premier  abord,  sont  une  seule  et  mdme  mailadie,  ils  depen- 
dent par  consequent  de  la  mdme  cause.  Or,  les  denx  pre- 
miers sont  presque  constamment  associes  k  la  fllaire. 

D.  —  Presence  des  OBufs  et  des  embi'yone  de  la  fUaire 
dans' les  ganglions. 

Le  plus  souvent,  dit  la  theorie  parasitaire,  Tobstruc- 
tion  d'oii  resulte  la  maladie  elephantiaque,  est  produite 
par  los  («ufs  ou  plut6t  par  les  embryons,  qui  n'onfpu  se 
debarrasser  de  leur  chariot.  lis  sont  eirretes  dans  les  detroits 
ganglionnaires  et  li,  ils  interceptent  la  circulation. 

Manson  a  constate,  en  1879,  que  dans  presque  tons 
les  cas  dVJephantiasis,  une  petite  quantite  de  lymphe 
peutetre  extraite  des  ganglions  hypertroplues  au  moyen 
d'une  seringue  de  Pravaz.  Cette  lymphe  contient,  soit 
epars,  soit  reunis  en  petites  masses,  des  corps  qui  ressem- 
blent  les  uns  a  des  etuis  de  filaires  abandonnes  et  afiaises^ 
les  autres  a  des  debris  d'oiufs  avortes.  II  a  trouve  ces  corps 
dans  tons  les  cas  d'elephantiasis  pur,  non  variqueux,  non 
lymphorrhagique,  qu'il  a  eu  Toccasion  d'examiner. 

De  plus,  dans  un  groupe  de  neuf  cas,  montrant  la 
combinaison  des  deux  formes  dela  maladie,  ou,  plus  exac- 
tement,  le  debut  de  la  periode  hypertropluque,  il  a  decou- 
vert,  par  le  meme  precede,  des  embryons  moribonds.  Ces 
vers  presentaient  une  extreme  lenteur  dans  leurs  mouve- 
ments,  un  aspect  ride  denotant  une  existence  ancienne. 
II  n'y  en  avait  aucun  dans  le  sang  (1). 

(1)  Manson.  Additionnel  notes  on  fll.  sang.  hom.  in  Gust.  gaz. 
m6d.  reports,  1879,  n*  18,  p.  31. 
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Ge  second  ordre  de  faits  nu  peut  etre  interprete  que 
comme  il  suit.  L'obstruction  complete,  a  en  juger  par  le 
commencement  de  Taugmentation  de  volume  des  parties 
affectees,  ne  remontait  qu'i  peu  de  temps,  les  embryons 
de  la  filaire  n'avaient  pas  encore  succombe,  ma  is  leur  etat 
devieillesse  prouvaient  que  de  nouveauxessaimsn'avaient 
pas  ete  verses  depuis  longtemps  dans  la  circulation.  II 
otaitdonc  probable  que  le  progeniteur  etait  mort  et  que 
^os  jeunes.  ne  pouvant  se  reproduire  sans  passer  dans 
lorganisme  d'un  autre  animal,  ne  tarderaient  pas  a  avoir 
lo  mfeme  sort  (SiegfriBd).  Les  cas  avances  de  la  maladie 
nous  moutrent  qu'il  en  est  ainsi ;  quand  Tobstruction  est 
a'ncienne,  on  ne  trouve  plus  que  les  restes  quelquefois 
meconnaissables  du  ver. 

Myers,  bien  qu'il  n'adraette  pas  le  rdle  generalement 
reconnu  au  parasite,  temoigne  de  sa  presence  dans  les 
ganglions,  alors  meme  qu'il  est  absent  du  sang  (loc.  cit.). 

E.  —  Presence  de  la  filaire  adulie  dans  un  vaisseau 
lympathique. 

L'obstruction  est,  plus  rarement  il  est  vrai,  le  fait  du 
ver  parent. 

Kn  1880,  un  individu  atteint  d'elephantiasis  nsevoide 
du  scrotum  vint  trouver  Manson.  L'examen  de  son  sang 
ne  revela  aucun  embryon  de  filaire,  mais,  en  revanche, 
dans  le  liquide  aqueux  et  coagulable  qui  s'epanchait  de 
ses  bourses  on  en  rencontra  un  grand  nombre. 

Ce  medecin  diagnostiqua  une  obstruction  des  lympha- 
tiques  siegeant  en  amont  des  ganglions.  II  appuyait  sa 
maniere  de  voir  sur  les  considerations  suivantes  : 
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!•  La  lymphe  qui  a  traverse  les  ganglions  est  laileuse 
ou  meme  sanguinolente  et  tres  riche  en  cellules  ;  celle  qui 
s'ecoulait  du  scrutum  de  ce  malade,  etait  limpide  et  fluide 
comme  lorsqu  elle  provient  des  radicules  lymphatiques; 

2"  Les  ganglions  n'etaient  pas  variqueux  comme  ils 
Teussent  ete  si  Tobstacle  avail  siege  en  aval ; 

3*  La  presence  d'embryons  dans  la  lymphe  et  non 
dans  le  sang  prouvaitque  I'obstruction  etait  complete. 

II  etait  done  probable  que  le  ver  adulte  avait  son 
siege  dans  le  scrotum  et  que  par  Toperation  on  arriverait 
k  le  decouvrir.  En  eflet,  la  tumeur  enlevee,  on  vit  s'agiter 
sur  la  surface  de  coupe  un  ver  du  diametre  d'un  crin  de 
cheval.  II  faisait  saillie  d'un  vaisseau  lymphatique  dilate 
dans  lequel  il  etait  encore  partiellement  contenu.  L'autre 
extremite  du  vaisseau  sectionne  etait  visible  a  la  surface 
de  la  plaie  et  laissait  sourdre  une  gouttelette  de  lymphe 
quand  on  exer^ail  une  pression  sur  les  ganglions  de 
I'aine  (1). 

.La  piece  qui  montrait  la  filaire  in  situ,  fut presentee 
en  1881,  a  la  Societe  de  medecine  de  Londres  par  le  doc- 
teurThin. 

Ce  fait  unique  jusqu'ici  suffit  k  demontrer  que  le 
parasite  adulte  a  son  siege  dans  un  vaisseau  lymphatique. 

F.  —  Anatoinie  pathologique.  oriyine   lymphatique  de 
VeMphantiasis, 

L'elephantiasis  des  Arabes  est  une  maladie  du  systeme 


(1)  Mauson.  Lympho-scrotum  shoVing  ill.  in  sitii.  Transact,  of 
the  poth.  Soc.  of  London  1881,  t,  32,  p.  285. 
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lymphatique.  II  debute  ordinairement  par  uu  frisson  et 
une  douleur  trte  vive  siegeanl  en  un  point  de  la  region 
qui  doit  etre  envahie,  aine,  face  interne  de  la  cuisse,  scro- 
tum, testicule.  Bient6t  la  fievre  s'allume,  et  la  peau  se 
marbrent  de  plaques  rougeatres  et  diffuses  d'ou  partent 
des  trainees  qui  suivent  le  trajet  des  lymphatiques.  Les 
ganglions  sont  tumefies  et  douloureux,  le  membre  est 
augraente  de  volume  comme(Bdematie(lymphangite).  Au 
liput  de  deux  k  trois  jours  la  fievre  tombe,  la  rongeur  et  la 
<haleur  de  la  peau  disparaissent.  La  tumefaction  gan- 
^lionnaire  persiste  et  ne  s'efface  jamais  completement. 
Apres  un  inlervalle  qui  varie,  chez  le  meme  sujet,  d'un 
mois  a  un,  deux  et  trois  ans,  les  memes  phenomenes 
febriles  et  inflammatoires  reparaissenl  quoique  avec  moins 
d'intensite.  Ces  paroxysmes  laissent  le  membre  chaque 
fois  plus  tumefie;  ils  marquent  toute  revolution  de  la 
maladie. 

Les  caracteres  du  liquide  epanche,  Taspect  des  vais- 
seaux  dilates  qui  le  contiennent  avant  son  evacuation^  la 
sensation  si  caracteristique  communiquee  au  doigt  qui 
palpe  les  ganglions  toujours  hypertrophies  sufTisent  a 
etablir  I'origine  lymphatique  du  lympho-scrotum.  Pour 
Telephanliasis  ordinaire,  le  fait  est  moins  evident,  mais  ! 

non  moins  reel.  II  est  admis  par  la  majorite  des  medecins 
qui  ont  eu  souvent  Toccasion  d'observer  cet  etat  patholo- 
gique  sous  les  tropiques,  tels  sont  Aslard  (1),  Mohamed- 


(1)  Alard.  Hist.  dCune  maladie  part,  nu  vysh.  lymph.  Paris,  1808- 
—       De  I' inflammation  dds  vaisseaux  absorbants.  Paris, 
1824. 
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Ali-Bey  (2),  Fayrer  (3),  Carter  (i),  Hoberls  ^5),  Beale  (5), 
Sonsino  (6)  el  Ics  auleurs  bresiliens.  Paget  (7)  a  note  que" 
l*elepliantiasis  eoexiste  avec  un  ctat  de  dilatation  et  d'ob- 
struction  des  lymphatiques  et  que  ces  vaisseaux  con- 
tiennent  dans  quelque  cas  un  Iluide  laiteux  semblable  au 
chyle.  James  Hendy  (8),  dans  une  jam  be  amputee  pour 
eette  alTeelion,  a  Irouve  les  vaisseaux  a  sang  blanc  dilates 
au  point  d'admeltre  une  grosse  pliune  dans  leur  lumiere 
et  tellement  amincis  et  friables  qu'ils  ne  pouvaient  rece- 
voir  une  injection  de  mercure  sans  se  rompre.  Manson  les 
avusdansun  etal  analogue  au  cours  dune  operation,  le 
bout  cardiaque  de  Tun  deux  avait  acquis  un  calibre  tel 
qu'il  jugea  utile  d*y  poser  une  ligature.  Dans  le  cas  ou  cet 
auteur  a  trouve  la  filaire  adulte,  le  lymphatique  qui  la 
contenail  elait  manifestement  lese.  T.  Fox  et  Far- 
quhar,  bien  qu'ils  rejettent  la  nature  parasitaire  de  la  ma- 
ladie,  reconnaissent  quelle  resulle  d'une  obstruction  des 
lymphrtiques  qui  sont  dilates  en  certains  points,  imper- 
meables  en  d'autres  (9)  Bentley  a  observe  les  memes 
lesions    et    les    rapporte    a  la    filaire  (10).    Schlitz    (11), 


(2)  Ali-Bey.  De  I'eleph.  des  Avabes.  Par.  1860. 
(3;  Fayrer.  Loc.  cit, 

(4)  Carter.  Loc,  cit. 

(5)  Roberts,  Beale.  Cites  par  Mauzon. 
(0;  Sousino.  Med.  Times  and  Gaz,  1883. 

(7)  Paget.  Lectures  ou  Surgical  Pathology.  London. 

(8)  J.  Heudy.  Traite  dn  la  m&ladie  gUndy  des  Barbades.  Traduct. 

—  Alard  in.  Mt^.moires  de  laSoc,  d'Emulation^  t.  IV, 

p.  44. 

(9)  T.  Fox  et  Farquhar.  On   certain  eudemic  skin,  etc.  London 
1879. 

(10)  Beutley.  The  Laucet,  l*""  juin  1878. 

(11^  SchliU.  Cit6  par  Boiteux,  in  Rev,  de  Chirurgj  10  f6v.  1882. 
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Boekel  (1),  Rindfleisch  (9),  Guibout  (3/,  Cornil  (4)  ont  note 
egalement  raugmentation  de  volume  des  lymphatiques. 
Ce  dernier  auteur  a  trouve  les  ganglions  chroniquement 
enflamme  (5).  «  La  condition  ins trumen tale  de  Taffection, 
dit  M.  Besnier  (6)  est  toujours  une  irritation  et  line  obstruc- 
tion du  systeme  lymphatico-veineux  d'une  region  du 
corps.  )>  Pour  M.  Brocq  le  mal  est  consecutif  a  des  irrita- 
tions repetees  du  systeme  lymphatique,  irritations  dont 
cjnt  Tagent  pent  etre  k  filaire(7).  EnQn  M.  Guibout  re- 
girde  corame  sa  cause  principale  tout  ce  qui  pent  apporter 
u.ie  gene  mecanique  a  la  circulation  soit  sanguine  soit 
lymphatique. 

Mais  peut-on  trouver  de  meilleurespreuves  de  I'origine 
lymphatique  de  Telephantiasis  que  les  faits  que  nous 
avons  deja  rapportes  et  qui  montrent  la  coexistence,  la 
succssion  el  ralternance  de.  la  chylurie,  de  la  chylodermie 
avec  cette  afTection. 

Les  lesions  observees  dans  les  vaisseaux  et  les  gan- 
glions lymphatiques  sont-elles  ra3uvre  de  la  filaire  ?  II  est 
difficile  de  le  nier  quand  on  se  rappelle  que  celle-ci  a  ete 
vue  dans  ces  vaisseaux  et  dans  ces  glandes,  alors  qu'elje 
etait  absente  partout  ailleurs.  Elle  est  un  corps  etranger 
libre  dans   la  circulation.  Pourquoi    lui  refuser  le  role 


(1)  Bcekel.  Git6  par  Gannichael.  Th.  Paris,  1889-90. 

(2)  Rindtleisch.  Ibidem. 

(3)  Guibout.  Legons  sur  r616ph.  des  Arabes.  Gaz,  des  tidp,,  1877, 
p.  810. 

(4)  Cornil.  Hist,  path. 

(5)  —   Progrfis  mcdicnly  11  sept.  1883. 

(6)  Besnier.   Lecons   sur  r6l6ph.  des   Arabes.  Gnz.  des  H6p.^ 
1878,  n'^  128. 

(7)  Brocq.  Traitement  des  maladies  de  la  peau.  Par.  1890, 
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d'agent  obstruant,  irritant  et  phlegmnsique  recoiinu  fi  tout 
autre  corps  etranger  place  dans  les  momes  conditions,  a 
I'embolie  sanguine  par  exemple  ? 

Mais  supposons  Tobstruation  produite.  Corame  conse- 
quences, le  cours  de  la  lympheest  gene  ou  mcme  arrete  ; 
la  tension  de  ce  liquide  est  accrue  dans  les  vaisseaux  si- 
tues  enamontderobstacle.Lefaitphysiologique  dela  trans- 
sudation (Kune  certaine  quantite  do  serosite  a  travers  les 
parois  des  capillaires  est  exagere.  I.e  liquide  epanche 
devient  considerable,  ilinfiltre  letissu  connectif.  L'obstacle 
apporte  a  la  circulation  en  retour  par  les  lymphatiques 
s'oppose  a  sa  reception,  Tcederae  est  etabli.  Cette  hydropi- 
sie,  reconnaissant  une  chose  qui  persiste  ou  se  renouvelle 
est  chrpnique  d'emblee.  L'exsudat  s'organise  ;  aiJe  par  les 
elements  preoxistants  et  les  parties  qui  avoisinent  le  siege 
de  I'obstruction,  il  aboutit  a  la  formation  d'un  tissu  con- 
jonctif  imparfait.  C'est  ce  tissu  de  nouvelle  formation  qui, 
sur  les  coupes  de  tumeurs  elephantiaques,  prend  Taspecl 
d'une  substance  gelalineuse.  Cependant  les  generations 
successives  d'anifs  et  d'embryons  viennent  de  temps  en 
temps  provoquerde  nouvelles  poussees  inflammatoires  qui 
activent  le  processus  neoplasique.  Finalement,  la  region 
acquiert  cette  enorme  et  monstrueuse  augmentation  de 
volume  qui  a  valu  son  nom  a  la  maladie.  «  Lorsque  la  cir- 
culation est  genoe.  dit  M.  Guibaut,  ils  se  produit  de 
Toedeme  ;  cet  a^deme  est  la  consequence  de  repanchement 
en  dehors  des  vaisseaux  d'un  liquide  qui  devait  rester  en 
dedans  de  ces  vaisseaux.  Sous  Tinfluence  de  poussees 
inflammatoires  repetees  ou  d'une  inflammation  chronique 
permanente,  ce  liquide   s'epaissit,  se  charge  d'elements 
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cellulaires  qui  s'agglomerent,  s'organisent  et  constituent 
un  neoplasme,  un  tissu  uouveau.  Ge  tissu  s'applique  sur 
les  parties  constituantes  d'un  membre,  aponevroses  os,  il 
fait  corps  avec  tous  ces  organes,  il  les  epaissit,  les  dena- 
ture, les  hypertrophie  et,  permettez-moi  ce  mot  les  elephan- 
tiasise.  »  (loc.  cit.). 

G.  —  Distribution  geographique  identique  de  la  filnire, 
dv  moustique  et  de  Velephantiasis  des  Arabes. 

En  Afrique,  la  filaire  a  ete  observee  en  Egypte  par 
Smsino  (1),  Fayrer  ^2),  Gobbold  (3)  et  Cauvet  (4) ;  a  la  Reu- 
rlon  par  Foucervines  (5) ;  n  Maurice  et  a  Madagascar,  par 
Kativel  (0),  et  Giraud  (7). 

En  Asie,  Lewis,  Manson  et  Sibthofpe  nous  ontmontre 
combien  elle  est  commune  aux  Indes  et  en  Chine.  Elle 
n'existe  pas  dans  Tile  de  Formose,  mais  au  Japori,  elle  a 
ete  rencontree  a  Kiou-Chiou,  Goto,  Ilirado-Chima,  Ama- 
kousa,  par  Scheube  (8),  a  Nagasaki,  par  Torikala  (9/,  d'Oita 
et  Beukema,  a  Hondo  et  a  Tokio,  par  Boelz  (10). 

Bancroft  I'a  trouvee  en  Australie  (1),  Chassaniol  et 
Guyot,  a  Taiti  (2). 

(1)  Sousino,  cit6  par  le  suivant. 

(2)  Fayrex.  Fil.  oegyptiaca.  The  Laucet,  26  aoiit  1876. 

(3)  Cobbold.  Loc.  cit. 

(4)  Cauvet.  Arch,  de  raM.  navale,  t.  XXVI,  p.  300. 

(5)  Foucervines.  Cit6  parCh. Robin,  legonssurles  humeurs,p.844. 

(6)  Nativel.  De  la  chylurie  interlropicale,  th.  Par.  1886. 

(7)  Giraud.  Etude  sur  la  fll.  de  Wucherer,  th.  Bord.  n.  37,  1886. 

(8)  Schenbe.  Prog.  ined.  1884,  p.  605. 

(9)  Torikala.  Cit6  parR.  Blanchard,  in  tr.  de  zool.  ni6d.  Paris,  1890. 

(10)  Boelz.  Ibiden. 

(1)  Bancroft.  The  Laucet  I,  1885,  p.  380. 

(2)  Chas.  et  Guyot.  Arch,  de  m6d.  nar.  t.  29,  p.  61. 
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K  \  Amerique,  elle  a  ete  vue  dans  le  sud  des  Etats- 
Unis,  par  Salisbury  (3)  et  Guitereas  (4)  ;  a  Saint-Thomas, 
par  Ponttoppidan  (5),  k  la  Guadeloupe,  par  Crevaux,  Mau- 
pel  (6),  et  Papin  (7);  ft  Cuba  (observ.  de  M.  L  Audain  (8) ; 
a  la  Guyane,  par  Winckel  (9) ;  a  Bu6nos-Ayres  par  Wer- 
nicke (10).  Nous  Savons  combien  elle  est  repandue  au  Br6- 
sil  (Hall  (11),  Paterson,  S.  Lima,  F.  des  Santos,  S.  Araujo,. 
P.  S.  de  Magalphaes,  F.  de  Saboia,  loc.  cit. 

L'elephantiasis  est  endemique  dans  tous  ces  pays.  Son 
aire  de  distribution  est,  il  est  vrai,  plus  etendue  que  celle 
du  parasite  ;  elle  comprend  toute  la  zone  situee  entre  le 
SO**  degre  de  latitude  nord  et  le  SS""  de  latitude  sud  dans  les 
deux  hemispheres.  Cette  difference  s'explique  par  les  dif- 
flcultes  qu'offre  la  decouverte  du  ver.  Mais  la  rapidite  avec 
laquelle  I'aire  de  celui-ci  s'est  agrandie  depuis  quelques 
annees  permet  de  prevoir  qu'elle  atteindra  bient6t  les 
memes  limites  que  celle  de  la  maladie. 

Le  moustique  abonde  dans  les  mSmes  localites  que 
la  filaire  et  la  maladie.  Lewis  Ta  signale  dans  Tlnde, 
Manson  en  Chine,  Sonsino  en  Egypte.  Silva  Araujo  au 
Bresil,  etc.  Ces  medecins  ont  pu  suivre  plus  ou  moins 
completement  les  metamorphoses  de  Tembryon  dans  son 
corps.  Ou  le  culex  mosquito  est  absent,  Taffection  est  tres 

(3)  Salisbury,  loc.  cit. 

(4)  Guit6r6as.  Med.  News  Philadelph.  1«86. 

(5)  Poutoppidan.  Cit6  par  Nouvenoux,  th.  Par.,  1884. 
(G)  Maurel.  Tr.  des  inalad.  palud.  k  la  Guyane. 

(7)  Papin,  H6malurie  eud.  des  p.  chauds,  th.  Bordeaux  1886. 

(8)  LAudain.  Observation  in  th  de  Lorentz,  Par.  1890,  n*  90. 

(9)  Winckel.  Git6  par  M.  R.  Blanchard. 

(10)  Wernick.  Ibidem. 

(11)  Loc.  cit. 
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Jrare  6u  m^me  inconnue.  En  eflet,  Myers,  sur  15.000  mala- 
des  rcQus  a  rh6pital  de  Formose,  n'a  observe  que  Irois  cas 
d'elephantiasis  :  les  trois  individus  qui  en  etaienl  att^ints 
venaient  du  continent,  Amoy  el  ses  environs,  ou  le  mal 
regne  avec  une  frequence  telle,  que  un  dizicmede  la  popu- 
lation en  est  affecte.  Recherchant  la  cause  de  Tabsence  de 
Telephancie  dans  Tile,  Myers  s'est  assure  que  le  raousti- 
que  n'y  existe  pas  (1).  Un  autre  fail  eclaire  dune  vive 
lumiere  le  r61e  pathologique  de  la  filaire,  c'est  Timporta- 
tion  de  la  maladie  a  la  Barbade,  on  elle  etait  inconnue  au 
siecle  dernier  (Hendy).  II  y  avait  dans  ce  pays,  fait  remar- 
quer  M.  B.  Ronciere  (2)  deux  facteurs,  des  moustiques  et 
des  hommes,  le  troisieme,  reutozoaire,  laisait  defaut.  Un 
individu  Ty  a  apporte  un  jour  et  rafTeclion  s'y  esl  rapide- 
mont  repandue,  elle  est  niaintenant  eudemique. 

Si  Telephanliasis  olait  independant  de  Ihematozoaire 
ce  serait  une  co'incidenco  bien  elrange  que  celle  qui  nous 
montre  la  maladie,  le  parasite  et  son  bote  reunis  dans  les 
memes  localites.  u  Pour  batlre  reellement  en  breche  la 
theorie  de  Mauson,  il  faudrait,  (lit  M.  Brassac,  demonlrer 
que  relephantiioLsis  est  complelcmenl  inconnu  dans  des 
regions  ou  existent  In  filaire  et  le  moustique  qui  lui  sert 
d'holes  pour  ses  metamorphoses  (1)  ».  Or,  des  fails  de  ce 
genre  font  absolument  dofaut.  Nous  voyons,  au  contraire, 
le  desordre  glandulaire  des  Barbados  cndemique  dans  les 
m^mes  lieux,  que  deux  autres  maladies  propres  aux  pays 
chauds,  el  dont  la  nature  parasitaire  est  generalement 


(1)  Myers.  Loc.  cit. 

(2)  B.  Roncifere..  Arch,  nied.  nav.  XXX,  1878. 

(I)  Brassac.  Diet,  eiieyd.  des  sc.  nied,,  art.  61eplianliasis. 
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^^dmise,  telles  sont  la  dracontiase  produite  par  le  ver  de 
Ouinee  et  rhemaliirie  du  cap  due  h  la  bilharzia  hcBmatobia. 
D  autres  arguments  en  faveur  de  la  cause  anitnee  ont 
ete  tires  de  refficacite  de  certains  medicaments,  essences, 
copahu,  torebenthino  et  preparations  mercurielles,  dont 
le  pouvoir  parasiticido  est  bien  connu.  C/est  ainsi  que 
Bentley,  guide  dans  ses  recherches  sur  la  therapeuthique 
de  raffection  puples  connaissances  etiologiques  nouvelles, 
a  empleye  avec  le  plus  grand  succps  les  preparations 
hydrargyriques.  II  est  a  desirer  que  ee  mode  de  traitement 
se  vulgarise,  que  les  modecins  des  pays  chauds,  encourages 
par  les  bons  resnltals  qu*il  a  dejn  fournis,  lui  accordent 
plus  de  faveur  qu'il  r/en  a  rencontre  jusqu'i  present. 

Resume  des  arguments  et  des  faits  qui  mitUent  en  faoeur 
de  La  iheorie  jim^a^ilaire. 

I*  La  niaire  est,  sinon  constamment,  du  moins  pres- 
que  toujours,  associee  k  Telephantiasis  des  Arabes,  incon- 
lesLablement  plus  sou  vent  qua  Tetatde  sante  ou  de  mala- 
dies indifferentes. 

2**  Ses  (L^uis  ot  SOS  onibryons  sont  communement 
Iruuves  dans  la  lym|)he  et  dans  les  ganglions,  au  milieu 
de;>  tissus  alVeclos,  alors  mrme  qu'ils  sont  absents  du  sang 
et  partout  aillenrs. 

2°  Le  ver  aiJnite  n  ete  docouvert  direetement  dans  un 
lymphatiquo,  et  ce  vaisseau  etait  manifestenient  lese. 

4°  L'ele|)hantinsis  est  la  meme  maladie  que  la  chylu- 
rie,  dont  Torigino  (ihirienne  est  gencralement  admise. 

5^  II  debute  par  le  systeme  lymphatique  ;  ses  lesions 
primitives  sont  celh^s  de  ce  systeme,  comme  le  demontre 
I'anatomie  pathoi«iyique. 


6*  La  pathogenie  qu'on  lui  reconnait  generalement 
est  une  gene  de  la  circulation  lymphatique. 

V  U  est  endemique  partout  oil  la  filaire  existe,  et  celle- 
€1  n'a  jamais  ete  rencontree  dans  une  localite  oii  il  est 
inconnu.  II  n  a  pas  ete  observe,du  moins  endemiqueraent 
dans  les  localites  oii  le  moustique,  intermediaire  neces- 
saire  entre  Tentozaire  et  Ihomme,  fait  defaut. 

8*"  Les  medicaments  parasiticides  ont  una  influence 
marquee  dans  sa  therapeutique. 

9®  Presque  tons  les  entozoaires  sont  nuisibles.  Les 
filairesdu  chien,  la  trichine,  le  vej  de  Medine  qui,  parti- 
€alierement,  sont  de  la  meme  famille  que  la  filaire  du 
sang  humain,  deviennent,  dans  de  certaines  conditions, 
la  cause  de  desordres  les  plus  graves. 

Peut-on  refuser  de  voir  dans  les  rapports  de  Themato- 
zoaire  de  Thomme  avec  Telephantiasis  des  Arabes  une 
relation  de  cause  a  effet  ?  Qu'il  nous  soit  permis,  avant  de 
repandre,  de  passer  rapideraent  en  revue  les  autres  cau- 
ses auxquelles  on  attribue  une  influence  preponderante 
ou  meme  exclusive  dans  Tetiologie  de  cette  maladie. 

H.  —  Comparaison  de  la  cause  parasitaire  de  Vilephan- 

tiasis  des  Arabes  avec  celles 

auxquelles  on  accorde  une  influence  exclusive. 

Les  autres  causes  qui  suffiraient  a  expliquer  Tende- 
micite  de  Telephantiasis  des  Arabes  dans  les  pays  chauds 
sont  le  paludisme  (Waring  (I),  Clot-Bey  (2),  Lallement  (3), 

(1)  Waring.  Statistique  in  tli.  de  Clara^  Par.  1881. 
(2j  Glot-Bey.  Elephantiasis  des  Arabes,  n<^  34.398  et  Gaz.  des 
hdp.  n<«  80  et  85. 

(3)  LaUement.  Cit6  par  Clarac. 


Gtaudio  da  Silva  (4)  et  Vinscm)  (5),  la  sypilis  (Larrey  pere  (6) 
eric),  la  scpofule  (Caradec)  (7  ,  et  les  irritations  rtpet^s  de 
la  peau  (Levacher)  (8). 

L*etiologie  paludeenne  paraltassez  bien  etahlie;  on 
connait  nombre  de  cas  ou  aucune  autre  influence  ne  peiat 
fetre  incriminee.  M.  Besnier,  parmi  plusieursautres  auteurs, 
a  rapporte,  en-  1878,  trois  cas  de  ce  genre.  Gependant 
quelques  medecins  ont  voulu  accorder  a  cette  cause  un 
r61e  preponderant  ou  meme  exclusif.  lis  font  reposer  leur 
maniere  de  voir  sur  Texistence  encore  douteuse  des  lym- 
phangisies  palustres,  sur  la  ressemblance  des  acoes  inter- 
mittents  avec  la  fievre  elephanto'ide,  sur  Texistence  de 
Tengorgement  ganglionnaire  et  sphenique  dans  les  deux 
affections,  enfin  sur  Tendemicite  de  Telephantiasis  dans 
les  foyers  palustres. 

II  reste  encore  a  prouver  que  les  lymphangites  des 
pays  chauds  sont  d'origine  miasmatique.  Mazae  Azema  (1) 
nous  a  appris  que  les  fievres  telluriques  n'ont  fait  leur 
apparition  a  Bourbon  qu'en  1868,  tandisque  lalymphangite 
endemique  etait  connu  de  tout  temps.  II  ne  semble  pas, 
dit-il,  que  celle-ci  ait  ete  influencee  dans  sa  marcbe  et 
dans  sa  frequence,  par  les  conditions  nouvelles  que  la 
malaria  a  creees.  Quelques  heures  de  sejour  dans  le  pays 


( i)  Cl.  da  Silva.  These  de  Rio,  1884. 

(5)  Vinson.  Contrib.  k  l'6tude  de  la  lymph,  grave.  Arch.  m6d» 
nav.  1876. 

(G)  Larrey.  Relation  chir.  de  TExp.  d'Egypte.  Paris  1803. 

(7)  Caradec.  M6moire  k  Tacad^mie  de  m6decine,  1879. 

(8)  Levacher.  Guide  medical  aux  Antilles. 

(1)  M.  Az6nia.  Consid.  prat,  sur  r616ph.  des  Ar.  Gaz.  m6d.  de 
Paris,  1858. 
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uffisent  arimmigrant  europeen  pour  contracter les  fievres 
tandis  que  les  ^aagioleucites  ne  ratteignent  qu'apres  un 
acclimatement  de  5  annees  environ. 

Les  acces  elephantiaques  different  des  acces  paluslres 
par  leur  irregularite  constante,  par  leur  duree  et  la  lon- 
gueur des  intepvalles  qui  les  separent.  Si  Tengorgement 
(les  ganglions  est  caracteristique  du  desordre  des  Barbades 
il  n*en  est  pas  de  mSme  de  la  tumefaction  de  la  rate.  En 
1872,  Mauson  (1)  ecrivait :  «  nos  idees  sur  la  pathologic  de 
l;i  maladie  sont  celles  generalement  admises,  a  savoir  que 
«'est  une  affection  des  lympathiques  determinee  par  des 
influences  palustres.  Cependant  nous  n'y  avons  jamais  ou 
que  tres  rarement  observe  Taugmention  de  volume  de  la 
rate  ».  II  faudrait  pour  accorder  une  influence  exclusive  a 
Timpaludisme,  qu  il  se  montr&t  partout  oCi  Telephantiasis 
est  endemique.  Or,  il  n'en  est  pas  ainsi,  la  coendemicite 
des  deux  affections  est  bien  souvent  en  defaut.  Hillier  n'a 
jamais  vu  Telephantiasis  cliez  les  soldats  europeens  sur 
qui  la  malaria  sevissait  dans  Tlnde.  Les  indigenes  des 
pays  chauds  possedent  une  immunite  presque  absolue 
centre  I'inectioa  masmiatique  et  pourtant  ils  sont  les  plus 
eprouves  par  I'elephantiasis.  Les  immigrants  de  race 
caucasique,  au  contraire,  deviennent  d'autant  plus  sujet  a 
Stre  ptteint  par  ce  dernier  mal,  qu'ils  ont  acquis  une  plus 
grande  resistance  centre  le  premier. 

L'elephantiasis  est  commun  dans  certaines  iles  de 
rOceanie,  la  Nouvelle-Caledonie  et  Taiti,  dans  certaines 
localites  de  Tlnde,  Pondichery  par  exemple,  ou  la  malaria 


(1)  Mauson.  China  med.  rep.  mars  1872. 
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est  rm^e  ou  meme  completemont  inconnue.  II  se  montre 
au  contraire  k  Tetat  d'excplion  pathologique  dans  d'autres 
lieux  ou  s^vissenl,  avec  la  plus  haute  intensile,  les  fievres  k 
quinquina  (1).  A  Cochin,  une  rangee  de  16  cottages  qui 
etaient  ravagee  par  ces  fievres,  etaient  absolument 
indemnes  de  toutes  manifestation  elephantiasique.  L'ele- 
phantiasis  est  si  commun  aux  iles  Samoa  que  la  population 
masculine  en  est  atteinte  dans  la  proportion  de  50  OiO ; 
les  indigenes  vous  apprennent  que  le  mal  se  montre 
surtout  aux  voisinagos  des  etangs;  ces  iles  reunissent 
toutes  les  conditions  favorables  a  la  genese  du  miasme 
paludeen,  cependant  on  n*y  a  jamais  observe  la  ma- 
laria (2).  Celle-ci  est  ondemique  dans  plusieurs  contrees 
de  la  zone  temperee,  telles  sont  la  Bresse  et  la  Polohne, 
les  marais  Pcntinsetla  campagne  romaine,  la  Grece,  les 
bouches  du  Danube,  Telephantiasis  ne  se  montre  dans  ces 
localites  que  par  cas  isoles  et  rares.  Maintenant  que  le 
parasite  de  Tin  lection  palustre  est  connu  on  peut  demander 
des  preuves  plus  evidentes  que  celles  qui  ont  ete  apportees 
jusqu'ici  pour  soutenir  son  influence. 

D'autres  auleurs  se  basant  sur  ce  qu9  un  grand  nom- 
bre'd'individus  alteints  d'elephantiasis  sont  entaches  de 
syphilis,  ont  accorde  a  cetle  derniere  affection  la  plus 
large  part  dans  Teliologie  de  la  premiere.  Qu'urie  maladie 
qui  frappe  si  profondemenl  que  la  syphilis  le  systeme  lym- 
phatique,  qui  determine  si  souvent  des  ulcerations  cuta- 
nees  pouvant  devenir  le  point  de  depart  de  lymphangites; 

(1)  D*"  A.  Collas.  Cit6  par  M.  Corre.  Trait6  clin.  des  maladies  dea 
p.  chauds.  Par.,  in-8°. 

(2)  Koniger.  Cit6  par  H.  BarUi.  Annales  de  dermatologie,  1891. 
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-qu-uae  telle  maladieftit  uae  certaine  iafluence  sur  lede- 
vdoppement  de  relephautiasis,  il  e^t  ration nel  de  Tad- 
mettre.  Mais  k  considerer  cotoxhiea  la  preoiiere  de  oes 
aflectifvns  est  fvequeute  dans  les  graods  centres  da  popu- 
lation des  climats  temperes  et  combien  Tautre  y  est  rare, 
11  est  permis  d  affipmer  que  cette  influence  doit  etre  bien 
rastreintes  sous  les  tropiques. 

Le  meme  argument  pent  etre  invoque  centre  la  scro- 
fule.  Son  action  doit  6tre  tres  limitee. 

Quant  aux  causes  irritatives,  elles  sent  aussi  nom- 
lv!*euses  que  frequentes  dans  les  pays  chauds,  ou  les  indi- 
g  ines  ont  I'habitude  de  rarjcher  nu-pieds  et  nu-jambes. 
Levacher  (loc.  cit.)  leur  reconnait  le  role  predominant 
dans  la  genese  de  Telephantiasis  ;  et  ib  semblent,en  effet, 
aider  puissamment  a  son  developpement.  Cependant , 
leup  influence  a  ete  egalement  exageree.  Dans  deux  loca- 
lites  voisines.  qui  ont'  les  memes  ma3urs  et  les  memos 
coutumes,  qui  sont  soumises  aux  memes  conditions  cli- 
materiqu9S,  oil  Ton  observe  les  memes  dermatoses,  dans 
l^uneTaffection  est  endemique,  dans  Tautre  elle  est  tres  rare 
ou  meme  inconnue.  Cette  inegalitede  frequence,  suivant 
les  lieux,s'explique  au  contraire  parfaitement  par  la  cause 
animee.  Le  moustique  filarien  fourmille  k  Anoy,il  n'existe 
pas  a  F'orrhose  qui  est  situe  a  deux  pas  du  continent ; 
comme  consequence,  Telephantiasis  n'est  observe  dans 
rile  que  chez  les  individus  qui  viennent  du  continent 
(loc.  cit.). 

L'influence  attribuee  a  la  chaleur,  k  Teau,  a  Thumi- 
dite,  au  voisinage  des  etangs  et  des  marais,  revient  en 
realite  k  la  filaire.  Nous  savons  que  ce  parasite  ne  vit  que 


r 
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daas  les  zdnes  tropicales  et  circatropicales,  que  le  mousti- 
que,  son  propagateur,  affectionne  les  lieux  humides,  qu'il 
choisit  les  eaux  stagnantes  pour  }  deposer  ses  oBufs  ot 
mourir  ;  que  ce  sont  ces  eaux  qui,  hues  sans  precaution, 
Iransportent  I'enlozoaire  dans  Torganisme. 

Les  fails  rapportes  a  Theredito  par  Virchow,  Duchas- 
saing,  Godard,  Azema  et  Waring  trouvent  une  explica- 
tion plus  exacle  dans  la  theorie  parasitaire.  Tous  les 
membres  d'une  lamille,  boivent  le  meme  eau  etj  absor- 
bent le  ver.  Mais  de  ce  que  cette  pseudo-heredite  ne  se 
montre  pas  dans' toutes  les  families  habitant  la  meme 
ville,  on  ne  peut  tirer  un  aFgument  contre  la  cause  para- 
sitaire de  Teiephantiasis.  La  maladie  n'est  pas  une  conse- 
quence fatale  de  la  presence  de  Tentazoaire  dans  I'orga- 
nisme,  mais  un  accident. 

Quant  a  la  contagion,  si  elle  etait  prouvee,elle  serait 
contraire  a  la  fcause  animee  ;  il  faut  que  le  ver  passe  dans 
Torganisme  d'un  autre  animal  avant  de  pouvoir  se  repro- 
duire  chez  Thomme.  Les  medecins  qui  ont  ad  mis  ce  mode 
de  propagation  sont  ceux  qui  ont  confondus  Telephan- 
tiasis  des  Arabes  avec  la  lepre.  Cette  derniere  affection  est 
reellement  contagieuse,  sa  nature  bacillaire  est  solidement 
etablie.  Pour  la  premiere,  au  contraire,  qu'elle  que  soit  la 
cause  qu'on  lui  reconnaisse  rien  n'explique  la  transmission 
directe  de  Thomme  a  Thomme.  Du  reste,  des  medecins 
qui  font  souvent  observee  aux  Antilles  aucun,  a  la  con- 
naissance  de  M.  Brassac,  n'admet  sa  contagiosite.  Le  peu- 
pie  lui-meme,  tonjours  enclin  a  accepter  les  prejuges  de 
ce  genre,  n*y  croit  pas.  Loin  de  sequestrer  les  elephan- 
tiaques.  on  les  garde  comme  domestiques  dans  tous   les^ 
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details  de  Ja  vie  intime,  rhomme  continue  k  vivre  avec 
sa  femme  devenue  elephantiaque  ;  les  meres  n'hesitent 
pas  i  allaiter  leurs  enfants. 

En  somme,  tout  en  reconnaissant  une  certaine  in- 
fluence a  quelques-unes  des  causes  que  nous  venous 
d'examiner,  notamraent  k  Timpaludisme,  a  la  syphilis,  a 
la  scrofule  et  aux  irritations  repetees  de  la  peau,  il  faut 
bien  reconnaitre  que  cette  influence  est  restreinte.  C*est 
la  fllaire  qui  nous  donne  la  raison  de  la  frequence  de  Te- 
lophantiasis  dans  les  pays  chauds.  Mais  quelle  qu'etendue 
cue  soit  son  action  elle  n'est  pas  exclusive,  comme  le  veut 
Manson.  L'existence  de  la  maladie  dans  les  climats  tem- 
peres,  chez  des  indvidus  qui  n'ont  jamais  voyage  dans  les 
contrees  tropicales,  suffit  a  le  prouver  (Besnier,  Arno- 
zaud  (1).  Pour  soutenir  Topinion  contraire ,  il  faut,  a 
Texemple  de  sir  J.  Fayrer  (2),  nier  Tiddntite  de  Telephan- 
tiasis  nostras  et  de  Tetat  pathologique  endemique  dans 
les  pays  chauds.  Or,  d  apres  le  temoignage  des  medecins 
de  toutes  les  parlies  du  monde,  la  maladie  est  la  meme 
partout.  Les  trois  cas  publiesen  1878  par  M.  Besnier, ceux 
de  MM.  J.  Hutchinson  (3),  Bryant,  Holmes,  Alcock,C.  Jak- 
son,  Crocker,  Strange  (4),  ne  different  en  rien  des  types 
les  plus  exotiques  (Myers,  T.  Fox).  M.  Birkersteth  rap- 
porte  un  cas  de  lympho-scrotum  des  mieux  caracteri- 
ses  (5)  apparn  chez  un  individu  qui  n'avait  jamais  quitte 
le  Royaume-Uni. 

(1)  Arnozan.  —  Journ.  de  m6d.  de  Bordeaux,  n*  10,  p.  77. 

(2)  Fayrer.  ~  The  Lancet  I,  1879,  p.  267  et  433.      . 

(3)  Hutchinson.  Idem,  II,  1876,  p.  282. 

(4)  Cit6s  par  Myers.  Gust.  Gaz.  med.  rep.  n*  32. 

(5)  Bikersteth.  —  Th.  Lancet  II,  1H71,  p.  187. 


CHAPITRE  III 


Discussion  de  la  th6orie  parasitaire. 


La  theorie  de  la  cause  parasitaire  de  I'elephantiasis  des 
Arabes  a  rallie  de  nombreux  partisans  dans  toutes  les  parties 
du  monde,  surtout  au  Bresil  et  en  Angleterre.  Elle  a  ren- 
contre aussi  quelqaes  adversatres  et  non  des  moins  illus- 
tres  pour  ne  citer  que  M.  le  professeur  Gues  (1)  en  France 
et  M.  E.  Fox  ["2)  en  Angleterre.  Ces  deux  auteurs  onl  for- 
mule  contre  elle  un  certain  nombre  d'objections  qui  me- 
ritent  la  discussion.  Les  voici : 

P**  objection.  —  Tous  les  membres  d'une  famille  boi- 
vent  la  meme  eau,  sont  devores  par  le  meme  moustique^ 
pourquoi  ne  sont-ils  pas  tous  atteints  de  Tune  ou  I'autre 
des  maladies  attribuees  k  la  filaire  ?  Celle-ci  a  ete  trouvee 
chez  des  individus  en  parfaite  sante,  elle  ne  ne  possede 
done  pas  d'influence  nuisible. 

Les  partisans  du  parasitisme  filarien  n'ont  jamais 
regarde  Telephantiasis  et  les  affections  connexes  comme 
des  consequsnces  necessaires  de  la  presence  de  I'helminthe 
dans  I'organisme,  mais  comme  des  accidents,  a  la  verite. 
tres  frequents. 

Tous  les  individus  qui  boivent  de  Teau  contaminee 
avalentle  ver  etThebergent,  mais  tous  ne  presentent  pas 


(1)  Gues.  —  H6maturie  trop.  in  Arch.  m6d.  nav.,  XXVII,  1879. 

(2)  E.  Fox.  —  The  Laucet,  I,  1878,  p.  463. 
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€es  accidents.  Tous  les  chiens  qui  sont  infestes  par  des 
filaires  n'ont  pas  des  troubles  circulatoire,  tous  les  trichi- 
nes  ne  sont  pas  voues  tatalement  aux  desordres  bien  con- 
rius.  Quand  il  s'agit  de  petits  parasites,  dit  Fayrer,  les  le- 
sions du  territoire  euvahi  sont  dues  4  leur  accroissement, 
k  leur  activite  eta  leur  deplacement. 

2*  objection.  —  L'elephantiasis  peul  existcr  sans  filaire, 
€0  qui  est  prouve  par  les  cas"  sporadiques  des  pays  tempe- 
ras et  par  ceux  des  pays  chauds  dans  lesquels  des  observa- 
tours  experimentes  avouent  Tavoir  cherchee  en  vain 

L'existence  de  TaflFection  dans  les  contrees  oil  elle 
nest  pas  endemique  prouve  que  des  causes  autres  que 
le  parasitisme  peuvent  produire  des  etats  pathologiques 
semblables,  en  d'autres  termes,  que  J'elephantiasis  ne 
reconnait  pas  nne  etiologie  unique ;  mais  ce  fait  n'enleve 
pas  a  la  (ilaire  son  influence  dans  la  majeure  partie  des 
cas  tropicaux. 

Que  des  observaleurs  des  plus  habiles  n'aient  pas  tou- 
jours  reussi  a  trouver  le  ver  chez  les  malades  des  pays 
chauds  cela  ne  demontre  pas  son  absence  dans  tous  les 
cas  qui  ont  fait  I'objet  de  ces  examens  negatifs.  La  ftlaire 
esttres  difficile  a  decouvrir  en  raison  de  ses  faibles  dimen- 
sions, de  sa  grande  mobilite,  de  son  extreme  transparence  ; 
elle  est  inaccessible  aux  recherches  pendant  les  heures  de 
jour,  elle  peut  etre  dans  le  systcme  lyinphatique  et  non 
dans  le  sang,  et  vice  versa;  enfin,  elle  est  quelquefois  tem- 
porairement  absente  de  la  circulation  meme  la  nuit.  Mau- 
son  rapporte  un  cas  ou  il  a  dii  examiner  le  sang  quatre 
lois  avantd'y  decouvrir  le  parasite.  Cependant,  il  y  a  indu- 
bitablement  des  cas  ou  celui-ci  est  absent  d'une  fa^on  per- 


—  57  — 

maneute.  Mauson  s*en  est  assure  eu  examinant  plusieur^ 
fois  par  jour  le  sang  d*individu^  en  convalescence  d*abla- 
tion  du  scrotum.  Ces  fails,  dit-il,  prouvent  que  le  ver 
n'exisle  pas  au  moment  oil  on  la  cherche,  mais  non  qu'il 
n*a  jamais  existe  ;  certains  malades  Tavait  presente  avant 
Toperation.  Celte  disparition  definitive  s'explique  par  Tune 
ou  Tautre  des  des  raisons  suivantes  : 

a)  Les  vers  adultes  ont  pu  mourir  apres  avoir  endora- 
mage  les  canaux  lymphatiques.  On  trouve  dans  Tcbso- 
phage  du  chien  des  tumeurs  filariennes  et  des  cicatrices, 
les  vers  qui  les  ont  produites  etant  morts  bu  ayant  dis- 
paru.  II  peut  eu  etre  vraisembloblement  de  mome  ehez 
rhomme; 

b)  Les  vers  peuvent-etre  vivants,  mais  en  kystes  dans 
une  situation  telle  qu'il  leur  est  impossible  de  deverser 
leurs  produits  de  conception  dans  la  circulation ; 

c.)  lis  peuvent  etre  dans  leur  situation  habituelle, 
mais  un  seiil  sexe  est  represente,  ou  bien  les  deux  sont 
presents,  mais  ils  ne  sont  pas  reunis.  Une  femellede  filaria 
immitis  a  ete  trouvee  dans  Toesophage  d'un  chien,  le  male 
etait  absent,  et,  vice  versa,  celui-ci  a  ete  rencontre  sans 
celle-la.  Dans  de  telles  conditions,  ils  ne  pouvaient  pro- 
creer. 

Dans  Telephanliasis  des  membres,  qui  evolue  long- 
temps  avant  d'etre  vu  par  le  medecin,  il  est  probable  que 
Tabsence  de  Tembryon  resulte  de  la  mort  du  ver-parent. 

S*'  objection.  -  Si  Telephantiasis  est  reellement  pro- 
duite  par  la  filaire,  comment  expliquer  Tinflammation 
locale  et  les  acces  febriles  qui  Taccompagnent ;  pourquoi 
ces  phenomenes  sont-ils  intermittents  ? 
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lis  ne  dependent  pas  de  la  filaire,  du  moins  dans  une 
oertaine  mesure ;  on  les  observe  aussi  dans  les  cas  spora- 
diques  des  z6nes  temperees,  quoique  avec  une  frequence 
et  une  intensite  moindres.  La  meme  intermittence  a  ele 
signalee  dans  Telephantiasis  nostras  (Myers).  II  n'est  done 
pas  besoin  de  faire  intervenir  le  parasite  pour  Texpliquep 
dans  les  cas  tropicaux. 

4*  objection.  — Si  lachylurie  et  Telephantiasis  recon- 
naissent  la  meme  cause,  la  filaire,  pourquoi  la  premiere 
cl3  ces  affections  atteint-elle  les  blancs  et  la  seconde  les 
i  idigenes?  Le  parasite  jouant  le  rdle  mecanique  d'une 
embolie  ne  devrait  pas  faire  cette  distinction  de  races. 

Lewis  nous  a  appris,  bien  avant  que  cette  critique  ne 
fut  formulee,  que  les  indigenes  lorsqu'ils  souffrent  de  la 
chylurie  dissimulent  soigneusement  leur  mal,  ils  eh  nient 
obstinement  Texistence  ;  il  faut  pour  arriver  a  le  cons- 
tater  chez  eux  avoir  recours  au  catheterisme.  D'autrepart, 
M.  Clarac  nous  dit  qu'a  la  Martinique  la  chylurie  est  aussi 
commune  chez  le  noir  que  chez  le  blanc.  S'il  en  est  autre- 
ment  ailleurs,  le  fait  ne  manque  pas  d'explication.  Qu'y 
a-t-il  d'etonnant,  en  effet,  a  ce  que,  chez  Timmigrant 
europeen  qui  fait  abus  de  boissons  alcooliques,  ce  soit  sur- 
tout  Tappareil  urinaire  qui  est  frappe,  et  que,  chez  le  noir 
qui  marche  nu-pieds  et  nu-jambes,  ce  soit  le  plus  souvent 
les  parties  peripheriques.  Le  parasite  ne  peut  faire  de  dis- 
tinction de  races,  mais,  on  le  comprend,  il  obstrue  plus 
facilement  un  departement  lymphatique  deja  amoindri  et 
y  reveille  les  phlegmasiques  anterieures. 

6*  objection.  —  Comment  expliquer   la  predilection 
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marquee  que  montre  la    filaire  pour  les  membres  infe- 
rieures  el  le  scrotum. 

Waring  et  Day,  dans  des  statisliques  qui  compreniient 
miilecas,  ont  montre,  en  efTet,  que  cinq  fois  eeulement 
pgur  cent  la  maladie  se  presente  dans  d*autres  parties  du 
corps.  Ces  faits,  loin  d'etre  contraires  k  la  cause  parasi- 
laire,  nous  font  voir  que  la  filaire,  comme  beaucoup 
d'autres  entozoaires,  a  un  habitat  de  predilection.  L'an- 
guillule  inteslinale  se  rencontre  en  tres  grande  abondance 
dans  le  duodenum,  elle  est  rare  dans  le  jejunum,  ce  n'est 
qu'exceptionnellement  qu'on  la  rencontre  dans  Tileon. 
Le  tenia  inerme  se  fixe  a  peu  de  distance  )du  pylore,  la 
filaria  loa  se  loge  ordinairement  entre  la  conjonctive  et  le 
globe  oculaire.  Sur  497  cas  de  dracontiase,  le  ver  de  Me- 
dine  occupaii  4V2  fois  le  membre  inferieur  ;  Tascaride 
lombricoide  sejourne  de  preference  dans  I'intestin  grele ; 
les  filaires  du  chien  vivent  Tune  dans  le  ventricule  droit 
et  Tartere  pulmonaire,  Tautre  dans  des  kystes  appendus 
aux  parois  de  Taorte  et  de  TcBSophage. 

6*'  objection.  —  La  non-contagiosite  de  Telephantiasis 
infirme  dans  une  certaine  mesure  la  theorie  parasitaire 
(M.  Corre). 

Nous  Savons  que  Toiuf  ou  Tembryon  des  eutozoaires 
doit  abandonner  Thabitat  propre  a  Tindividu  adulte  pour 
que  le  cycle  genetique  de  Tespece  puisse  s'accomplir.  La 
filaire  obeit  a  cette  loi  universelle.  La  contagion  n'est 
done  pas  possible  par  Vintermediaire  de  ses  embryons, 
encore  raoins  par  celui  de  ses  oeufs,  qui  sont  des  produits 
d  avortement.  L'est-elle par  Taniraal  adulte?  sans  doute,  a 
la    rigueur.  Mais  quel  concours  de  circonslances  il  faut 
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admettre  pour  concevoir  la  possibilite  de  cette  transmis- 
sion !  En  supposant  qu'elle  se  produise,  comment  savoir 
qn'eHe  a  ea  lieu,  puisque  le  contaminateur  et  ie  conta- 
mine  vivent  dans  les  mdmes  conditions  ?  Ensuite,  celui  ci 
n'est  pas  voue  fatalement  k  la  maladie. 

V  objection.  —  Les  fllaires  n'ont  pas  ete  tPouv6es 
<lans  r^lephantiasis  pur,  c'est-a-dire,  non  complique  de 
varices  lymphatiques,  de  chylodermie  et  de  Chylurie.  II 
nest  pas  prouve  que  Telephantiasis  pur  et  le  lympho- 
f^orotum  soient  la  meme  maladie. 

Cette  critique  a  ete  formulee  en  1878,  par  MM.  T.  Fox 
^LFarquhar;  aujourd'hui,  elle  n'est  plus  fondee.  Quant  k 
I'identite  du  lympho-scrolum,  et  de  Telephautiasis  ordi- 
naire, nou^avons  deji  rappele  les  arguments  qui  militent 
ea  sa  faveur. 

8*  objection.  —  L' unite  manque  k  Tetiologie  animee, 
les  specimens  de  fllaires  rencontres  par  les  differenls 
observaleurs  n'appartiennent  pas  a  la  meme  espece.  Le 
ver  observe  en  Amerique  est  vivipare,  tandis  que,  en 
Afrique,  il  est  ovipare. 

Cette  objection  n'atteint  pas  latheorie  parasitaire,  elle 
ne  souleve  qu'une  question  d'helminthologie.  De  ce  qu'il 
y  aurait  plusieurs  especes  de  fllaires  au  lieu  d'une  seule, 
que  pourrait-on  conclure  ?  Qu'il  reste  a  determiner  quelle 
est  celle  qui  produit  la  maladie,  ou  bien  a  rechercher  si 
toutes  concourent  a  sa  genese.  Mais  il  ne  serait  pas  legi- 
time d'en  deduire  qu'aucune  de  ces  especes  n*en  est  la 
cause. 

Gependant,  est-il  exact  de  dire  que  les  specimenp 
decrits  par  les  differents  medecins  n'appartiennent  pat 


—  el- 
an meme  ver  ?  Ce  n'est  pas  Topinion  de  ces  medeeins.  Left 
fllaires  rencontrees  au  Bresil  sont  regardees  comme  idea- 
tique  a  ceux  des  Indes  par  Silva  Lima  (1),  qui,  dans  une 
visile  aufloyat  VictoriSL  Hospital  deNeiley  (Soathampton) 
a  eu  Toccasion  de  voir  les  preparations  envoyees  de  Cal- 
cutta par  Lewis.  Crevaux  considere  celles  qu'il  a  vues  aux 
Antilles  comme  des  embryons  d*un  seul  et  meme  helmin- 
the.  Les  neufs  embryons  que  Lewis  a  recueilli  en  1872  dans 
le  sang  d'un  hindou  atteint  de  diarrhee.  eteient  absolu- 
men  I  semblables  a  ceux  qu'il  avait  trouves  quatre  ans 
auparavant.  Sir  J.  Fayrer  etablit  Tidentile  entre  le  speci- 
men que  Sousino  lui  a  montre  en  1876  au  Caire,  el  ceux 
de  Lewis.  L'eminenl   helminthologisle  anglais,  Spencer 
Cobbold,  a  propos  d'un  exemplaire  adulteque  lui  a  envoye 
Baucrofl,  cette  meme  annee,  admet  la  parenle  de  ce  spe- 
cimen  avee  la  forme  embryonnaire.  Les  jeunes  que  Lewy 
a  decoQvert  en  1877  dans  un  cas  d*elephantiasis  no^voi  du 
scrotum  sont,  en  tout,  comparables  a  ceux  que  lui,  Cob- 
bold,  a  vus  dans  d'autres  parties  du  corps.  Nous  avons, 
ajoute  celui-ci,  assez  de  renseignements  pour  etablir  la 
relation  genesiqiie  entre  Tembryon  de  la  filaire  de  Thomme, 
la  filaire  gastrique  du  moustique  et  la  forme  adulte  et 
sexnce  decouverte  par  Bancroft. 

En  un  mot  tons  les  specimens  decrits  par  Wucherer, 
Salisbury,  Lewis,  Crevaux,  Sousino,  Silva  Lima,  Baucrofl, 
Mauson,  etc.,  doivent  etre  rapportes  a  une  seule  et  meme 
cspece.  (Cobbold).  L'oeuf  a  ete  trouve  aux  Etats-Unis  par 
Salisbury,  et,  chez  un  individu  originaire  de  la  Havane, 
par  Demarquay. 

(1)  S.  Lima.  Cit6  par  B.  Roncifere  in  Arch.  nav.  XXX,  p.  118. 
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9*  objection.  — Si  on  a  rencontre  la  fllaire  adulte  dans 
des  tumeurs  variqueuses  du  scrotum  jamais  encore  une 
autopsie  complete  n'est  venue  prouver  la  realite  des  lesions 
soupQonnees. 

Les  medecins  des  pays  chauds  ont  eu,  en  eflet,  rare- 
ment  Toccasion  de  faire  des  autopsies  d*individus  filaries, 
ils  se  sont  toujours  heurte  dans  cette  voie  aux  prejuges  des 
populations.  Mais  en  Tabsence  d'autopsies  completes,  ils 
4»nt  eu  les  tumeurs  et  les  membres  qu'ils  ont  amputes.  Au 
inoyen  de  ces  pieces  ils  ont  montre  que  la  maladie  debute 
])ar  la  dilatation  et  Tobstruction  des  vaisseaux  lymphati- 
i[ues,  Tengorgement  des  ganglions,  rinflltration  des  tissus 
IJien  plus,  ilsontdecouvert  la  filaire  adulte  dans  Tepaisseur 
meme  des  tissus  afTect^s  et  determine  son  habitat  pro- 
pre.  (Voir  anatomie  pathologique)  L'elephantiasis  est  une 
affection  essentiellement  locale. 


OBSERVATIONS 


OBSERVATION  I  (Personnelle). 

Elephantiasis  rte  lajambe  et  du  poignet. 

Madame  X 42  ans,  originaire  de  la  Guadeloupe,  habi- 
tant Haili  depuis  TAge  de  6  ans.  Sa  situation  de  fortune  lui  a 
toujours  permis  de  menerunevieconfortable.  Elle  n'a  jamais  eu 
de  fievre  avantle  debut  de  Taffection  actuelle»  mnis  de  20  k  30 
^iis,  ses  vrines  devenaient  fr^quemment  blanches.  Sauf  a  cette 
*^poque,  sa  sant6  a  toujours  6t6  bonne  ;  constitution  forte.  Dans 
le  cours  de  sa  premiere  grossesse,  k  24  ans,  elle  a  6t6  prise  d'uft 
violent  acces  de  fievre  qui  a  dur6  deux  jours.  En  ra^me  temps, 
sa  jambo  droite  toute  entiere  est  devenue  douloureuse,  rouge  et 
enflee.  vSon  m^decin.  a  cru  a  un  6rysipele.  Pendant  sa  seconds 
grossosse,  k  26  ans,  elle  a  eu  une  nouvelle  attaque  de  fievre  et 
d^iiiflamraation  locale.  Depuis  cotte  epoque  ;  ces  ph^nomenes  se 
snnt  renouvek^s  deux  fois  ou  trois  fois  par  an  et  a  Toccasion  de 
chnque  grossesse,  laissant  le  membre  chaque  fois  plus  tum6fi6» 

A  sa  cinquieme  grossesse,  h  36  ans,  rinflammation  s'est 
montree  au  poignet  en  m^me  temps  qu'A  la  jambe  et  depuis,  k 
chuqwe  apparition,  elle  affectait  les  deux  membres. 

Nous  voyons  celte  dame  en  mai  1890.  II  y  a  trois  aps  que  les 
acces  f^broles  n'ont  pas  reparu.  Lajambe  est  volumineuse  (20 
centimetres  de  plus  que  la  gauche),  d^form^e.  presque  unifor- 
m^ment  cylindrique  du  genou  au  cou-de-pied.  La  peau  dans 
toute  cette  6tendueest  blanche,  luisante,  tellementtendue  qu'on 
ne  pent  la  pincer  ;  elle  semble  adherer  intimement  k  la  face 
interne  du  tibio.  Elle  forme,  a  la  partie  inl^rieure  de  la  jambe^ 
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iin  bourrelet  qui  s'6tend  d^une  mallSole  k  i'autre.  en  passant  en 
avant  de  rarticulation  tibio-sarsienne. 

Le  poignetpr6sentele  m^me  aspect  que  le  membre  int^rieur 
mais  ici  la  peau  a  conserve  sa  mobility  et  ne  forme  pas  de  bour- 
relet ;  elle  semble  doubl6e  d'une  forte  couche  de  tissu  indur6.  La 
tumefaction  s^^tend  a  toute  la  face  dorsale  du  poignet. 

A  ces  caracteres,  nous  avons  reconnu  r^l^phantiasis  des 
brabes,  diaguostie  qui  a  ^t^,  du  reste,  confirm^  par  MM.  les 
1  pofesseurs  G.  S6e  et  Hardy. 

Nous  avons  cherch6  la  fllaire  dans  le  sang  de  cette  maladie 
^  ms  jamais  la  trouver.  N6anmoins,  nous  croyons  que  son  affec- 
tion etaitsous  la  d^pendancede  ce  parasite.  En  effet,  cette  dame 
\ivait  dans  un  pays  ou  la  fllaire  existe,  elle  a  pr6sent6  a  plu- 
sieurs  reprises  de  la  Ghylurie.  trouble  qui  est  tr^s  souvent  lie 
k  la  presence  de  Teutozoaire,  enfin  elle  n'avait  dans  ses  antece- 
dents aucune  des  maladies  qui  sont  regard^es  par  certains  au- 
teurscomme  des  causes  sufl3santes  de  r616phantiasis. 


OBSERVATION  II  (Personnelle). 

LymphO'Scrotiim  eteUphantiasls  du  poignet,  —  Filaiy^es  dans 

le  sang. 

M.  B 28  ans,  commergant  a  Haiti  ;  constitution  faible  ; 

pas  de  maladies  ant^rieures  -graves,  pas  de  flevres  intermitten- 
tes.    • 

En  1886,  il  fut  pris,  sans  malaise  pr^alable  d'un  violent 
frisson  accompagn6  de  vomisseraenls.  Bientit,  il  ressentit  une 
douleur  tres  vive  au  scrotum  et  dans  les  cuisses.  La  flevre  ne 
tarda  pas  k  s*allumer  et  persista  jusqu'au  lendemain.  Apres  la 
chute  de  la  flevre,  il  constata  qu'il  avaitdans  Vkme  gauche  des 
glandes  de  la  grosseur  d'un  cBuf  de  pigeon.  Au  bout  de  deux 
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mnis  il  out  un  nouvel  acc^sde  lievre,  et  depuis  il  est  re>te  siijet 
A  cea  attaqups  ft^briles  et  infiammatoires.  Le  sulfate  de  quinine 
a  ete  impuissant  li  Ips  pr^venir.  Ellos  venaient  irr6gulierement 
tous  les  deux,  trois  ou  quatre  mois  ;  cepi^dant  depuis  un  an  elles 
n*ont  pas  reparu. 

En  1888,  le  malnde  s'ost  apergu  que  son  poignet  gauche 
6tait  plus  lourd  et  plus  gros  que  le  droit.  II  aflrrae  pourtant  que 
cetie  partie  n'est  jamais  devenue  ni  rouge  ni  douloureuse. 

Nous  le  vo3X)ns  en  aoftt  1891.  Scs  bourses  ont  le  volume 
d'une  grosse  orange,  elles  sont  fortement  piquent^  et  pr^sente^ 
leur  surface  de  nombreuses  <?'levures  bulleuses,  semi-transpa- 
renies,  ressemblant  k  des  grains  de  tapioca  mal  cuit.  La  r^^gion 
a  conserve  sa  mollosse  ;  en  pingantla  peau  on  sent  qu'elie  est 
doubl^ed'uneepaisse  couche  de  tissu  peu  consistant.  Le  testi- 
cule  gauche  est  volumineux  ;  mais  Tepaisseur  des  teguments  ne 
permet  pas  de  constater  s'ii  y  a  une  hyoroc^le  concomitante.  Le 
malade  n'a  pas  roraarque  I'cxces  de  volume  de  ce  testicule  avant 
le  d^but  de  ses  acc^s  febriles.  Ses  ganglions  inguinaux  gauches 
sont  gros  et  durs,  mais  mobiles. 

Le  poignet  gauche  mesure  6  centimetres  de  plus  que  le  droit. 
La  peau  est  tendue,  ^cailleuse  et  ne  peut-6tre  pinc^e  ;  le  doigt 
n  y  laisse  pas  son  empreinte. 

Un  medecin  distingut^  de  Haiti,  M.  Aubry,  ancien  directeur 
de  r^cole  de  medecine  de  Port-au-Prince,  a  trouv^  desfllaires, 
en  1886,  dans  le  sang  dece  malade.  Lui-m^rae  les  a  vues  et  les 
a  compare  a  de  petits  serpents.  Nous  avons  6t6  moins  heureux 
dans  nos  recherches,  quatre  examens  de  sang  etde  lymphe  faite 
avec  toutes  les  pr(!»cautions  indiqu^es  par  Lewis  et  Manson  ne 
nous  ont  fourni  aucun  embryon  de  filaire.  Quelle  est  la  raison  de 
ce  resultatn6gatif?  Notre  inhabilet^  mise  de  c6t6,  il  est  vrai- 
semblable  quele  parasite  avait  d6jd  disparu  quand  nous  Tavona 
cherch^.  En  etFet,  le  d^but  eloign^  de  la  p^riode  hypertrophique. 
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permet  de  penser  que  I'obstruction  6tait  complete  depuis  long- 
temps.  Nous  Savons  ce  qui  se  passe  en  pareil  cas. 

Ges  deux  observations  nous  montrent  encore,  d'une  part  la 
combinaison  de  Tel^phantiasis  avec  la  chylurie  ;  d'autre  part, 
celle  de  I'^lephantiasis  ordinaire  avec  le  lympho-scrotum  et 
peut  etre  avec  Thyorocele  chyleuse.  affection  qui  rentre  aussi 
dansle  groupe  de  I'helminthiase  filarienne. 


OBSERVATIONS  DE  LEWIS  (r<^sura6es.) 

Ohs.I. —  Elephantiasis  du  scrotum  et  chylurie  ;  filaires 
ilans  un  caillot  sanguin  trouv6  dans  I'urine. 

Ohs.  II,  —  Eleph.  du  scrotum  datant  de  nouf  mois  ;  pas  de 
chylurie  ;  une  douzaine  de  fil,  dms  le  liquide  extrait  par  piqftre 
des  varices  lymphatiques. 

Ohs.  IlL  —  Eieph.  du  scrotum  et  des  pieds..  chylurie  ;  fil. 
dans  le  sang  des  doigts  et  des  orteils. 


OBSERVATIONS  DE  MANSON 

Obs,  /.  Siah,  45  ans,  laboureur.  atteint  de  lympho-scro- 
tum. Pendant  un  sejour  dune  semaine  a  I'hopital,  le  sang  de 
cet  homme  fut  examine  quotidiennement,  les  filaires  n'y  ont 
jamais  fait  defaut,  leur  nombre  variait  de  4  a  5  dans  six  prepa- 
rations de  sang. 

Obs.II,  —  Tso,  ^g6de  50  ans,  ei6ph.  du  scrotum,  fil.  dans 
le  sang  des  le  premier  examen. 

Obs.  III.  —  Toon,  c^ge  de  60  ans,  coolie  porteur  de  chaises. 
Entre  20  et  30  ans,  il  devint  sujet  aux  acces  de  fl^vre  et  d'inflam- 
mation  des  bourses,  apparaissant  ^  intervalles  irr6guliers  d'un 
mois  k  un  an.  Ges  attaques  ont  toujours  reparu  plus  ou  raoins 


—  07  — 

f[V(|uemment  depuis  cette  6poque  ;  quelquefois  cependaiit,  le 
nial^de  en  a  ^te  exempt  pendant  un  an  ou  deux.  Cette  ann^e,  ia 
fievre  est  moins  intense  qu'autrefois.  mais  revient  k  intervalles 
plus  rapproch^'s  (4  a  5  jours).  Elleresserable^  la  fievre  intermit- 
tente  avec  ses  trois  stades  de  frisson,  de  chaieur  et  de  sueur, 
mais  en  differe  par  les  caracteres  suivants  ;  il  n  y  a  pas  de  r6- 
gularit^  dans  son  apparition,  elle  vient  tantot  la  nuit.  tantot  le 
jour,  et  ne  r^pond  pas  aux  types  r^guliers  de  quotidienne,  de 
tierce  ou  de  quarte.  Ghaque  attaque  dure  environ  cinq  jours,  et 
est  accompagnee  d'un  l^ger  gouflement  du  scrotum.  Le  malade 
n*a  jamais  eu  ni  abces  du  scrotum  ni  chylurie.  Ses  bourses  sont 
consid^rablement  augmentees  de  volume  et  prc^sentent  a  leur. 
surface  des  lymphaliques  variqueux  qui,  ponctionn^es,  fournis- 
sent  une  lymphe  blanchAtre.  Le  sang  contient  des  filaires  en 
abondance. 


OBSERVATION  DE  SIEGFRIED 

Elephantiasis  du  scrotum,  pas  de  varices  lymphatiques,  ni 
de  chylurie,  ni  de  diarrh6e  ;  hypertrophic  et  induration  des 
ganglions  inguinaux  ;  embryons  et  enveloppes  de  ftlaire  dans  la 
lymphe  ganglionnaire. 


i 
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CONCLUSIONS  PARTICULIERES 

A.  —  L'616phantiasis  des  Arabes  est,  plus  souvent  que  T^tat  , 
de  sant6,  associ^  A  la  presence  de  la  filairedu  sang  dans  Torga-  » 
nisme. 

B.  —  Ge  parasite  est  commun(^ment  trouv^  dans  les  vais-  ( 
seaux  et  les  ganglions  lymphatiques.  I 

G.  -  Ges  vaisseaux  sont  dilates  et  variqueux  en  certains 
points,  impermeables  dans  d'autres  ;  ces  glandes  sont  tantot  va- 
riqueuses,  tantot  indur^es,  presque  toujours  hypertrophi6es. 

D.  —  L'^l^phantiasis  debute  par  le  syst^me  lymphatique,  i 
comme  le  d6montrent  la  clinique  et  Tanatomie  pathologique.  * 

E.  —  La  pathog6nie,  g^n^ralement  reconnue  A  cette  affec-  | 
tion,  m^me  par  les  auteurs  qui  la  rapportont  a  des  causes  au-  i 
tres  que  la  filaire,  est  I'obstruction  d'un  departernent  lymphati- 
que. 

F.  —  La  filaire  est  un  corps  stranger  libre  dans  la  circula- 
tion, elle  peut  done  jouer  ce  role  d'agent  obstruant. 

CONCLUSION  GENERA  LE 

II  existe  dans  les  rapports  do  la  filaire  du  sang  avec  1*616- 
phantiasis  des  Arabes  une  relation  de  cause  A  effet  qui  nous  ex- 
plique  rend6micit6  de  cette  maladie  partout  ou  I'entozoaire  a 
6t6  obsery^. 
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